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metd®d E@fipdsatitik A€ WiidhiBe aydhid@bipeentsiaeaidneiaBpR&d fol Ddtibjddv el sthawideaskdg a
cyclic boroProline conpound of the invention in a pharmaceutically
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DEC 2002 _noWinman pri pates Q@s. . C h t Shach : pi gs and
r odent s‘?m%démg%ﬁpc}ﬁrclrrghcﬁ?dr?%gﬁ?én(\:?e oﬁlgﬁ% ggﬁgg%g%%an%gg? {éfg%iggfgﬁ\%? or in
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| ynphocyt e ith the conpounds, of the inventian c be formed jpn vitro
or T oa Vet Sibe BT BB R G Bhet B T8 PRk Antlounds
desgy i bdsahoy &t RstWRbA, aPRaf B0V ahd1e 18Rk 90 k9, & second aspect, the invention
provi des a nethod according to claim30. In a third aspect, the invention
provi des a ubethesscmdditiny etmbodingints, 8f.compositions contain a linear boroProline
compound that represents a percentage by weight of the composition selected from the group
consisting of a percentage that is less than 95%, less than 90%, less than 80%, less than 70%,
less than 60%, less than 50%, less than 40%, less than 30%, less than 20%, less than 10%,
30 less than 5%, less than 4%, less than 3%, less than 2%, less than 1.0 %, and less than 0.5.

In a particularly preferred embodiment of the invention, the cyclic boroProline

compound is a Val-boroProline compound. A “Val-boroProline compound” refers to a
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By "boroPro" is neant an al pha-am no boronic acid anal 53{ cp?@?i ne bonded
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-residue. "BoroPro" is used to 15 designate such an anal og having the

Co P Ox i Rl | M A ERIRIE A Wit BN Boy A 2ol R via

represents 1 Wo roxyl groups an meant any

am no ampﬂldee@k@gean a€cd¥danca withstaiflafdgsopdd€chemiviay) ionevdlias iaghieo aciCkR{dukei gand”
is any protein, glycoprotein, |ipoprotein or polypeptide that binds to the

T cell repshed eetbz@ram! ifidg cwlmfpae of Vat-boraPea; sihjchoranibarin Bietfohgwiniggnal . 20
CD2 V Rl d (i
ani SOp%’?uegas%@ ar e us evalhf?f %?roﬁﬁngﬁe)é/ﬁpg'b(’@?}%nﬁng @3"?}%8??%4\4% eavi ng

enzygre wietdtalily SRE6bthp&idyis L.OValtLBBOPRYoraasaPRObAr¥PRI € Xaa represents any
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al pha- car bonAo¢ordmgawntmnathedaspscttdfeh@meentmnvxphamwdmecaiacpbmmsahons acli d group
i OCCUL L] n s are al arri no acids

25 attached. traII
Io? al ph’éﬂpﬁﬁ?ﬂﬁgjl ‘\’Aﬂﬁ“éar‘f ‘}%ﬁﬁé‘cgﬁ%‘f‘p‘fsﬁé’nﬁ € HRBATRAEU E?d groups are
bot h at t aghedidng of i lﬁ oﬁ%[)ﬁ@ﬁ‘l hHa ha%@u% %cﬁéﬁ'tﬂl&%l&eaﬁdﬁ' ght of as

a single carbon atom ( aI pha carb ere Is att hed one
car boxyér goeuy thocelia Mnmﬁ’r@rmqompausdsdﬁ‘ tchmv entoben Prefdrallya e phatyatieotend,
wherein: "R' is a sjde chain; "NHz" |s the_ al pha am no group; éhe first

car tfbn %@?p%ﬁloéltstaéﬁzﬁ‘?é‘auP@dtfﬁéow_@napggﬁtl%\}ppwﬁveé, P ghorns obihg cxrliR
0o SHEFUAy b BBE P B R SRR U Behedl o0

2002 _ gothdtwesd\iiZedafotin £6X3He @b BB PENdR o€ thtsiﬁderﬁl@n elwyadeeeédnytuewdnhe baffener aci ds
to one another. The hydroxyl group (OH) of one am no acid on the carboxyl

end andanpepriajeipdgeior {Hydnoinistratom It erbelinvest thateoraldomasiong ppmyullmethet Wwo ami no
acids are. li nk

aci d r et BT bRE Syt O BOBTP SHBRa o TREOS B e
vty ; fik&r "fc?rﬁilffotllb%gcﬂﬁﬂhféﬁhu&f) Hmel%/ Qrﬁéd & cBmpeMdsAee ® ted3¥ thPgRdiL des”
is neant a small molecule, e.g., usually containing | ess than 50 am no
pH condltlons of the dlgestlve system. For this reason, the preferred oral formations are
tablets, capsules, or other solid forms which do not include an enteric coating. The method
for manufacturing a pharmaceutical composition involves placing a cyclic boroProline
compound of the invention in a pharmaceutically acceptable carrier and, optionally,
20  formulating the cyclic compound into a tablet or other form that is suitable for oral
administration.
According to another aspect of the invention, methods are provided for modulating
immune system function. The compounds of the invention are administered to subjects in
need of immune system modulation in amounts effective to modulate immune system
25  function. Modulation of immune system function includes, but is not limited to, increasing
immune function such as by stimulating proliferation and specific immune function of
immune cells (e.g., CD26-bearing cells) to produce a prophylactic or therapeutic result
relating to infectious disease, cancer, and the like. Specific conditions that may be treated
according to the invention are deemed specific independent aspects of the invention and are
30  described 1n detail in the examples. Exemplary conditions that can be treated by

administering the compounds of the invention include: HIV infection; neoplasms (wherein the

lymphocytes are cytolytic or helper T cells to attack the neoplasm); side effects of



aci d r'esi dues, which do not generally possess a well-defined

- three-di nensi onal structure. Pharmaceutical preparations and nodes of

adm nistration are described herein. O her features and f@¢ang@yes of the

invention will be apparent fromthe foklow ng 10 detailed description, and
~fromthe clainms. Brief Description O The Drawi ngs Figure 1 shows the oral

bi oaval él%moltﬁér%(pép& radi 16rﬁth|¢::);|;1 %39 F Fbgulttllﬁ ﬁ_ldg‘?ﬁ%g%t L(gfac? s, 3@1}1{3 %ﬂl fesalts of

PT-100; Figure shows nmet hane

sul f onagysteadduich a0t dépleftdn d0&IQWctiNR! fr@E eﬁﬁislaild,wﬂytﬁfoimam/dsmwbﬁi in

cycl ophosphai nide treated mce; Figure 3 shows the structures of the open
and cychme@é@s)fl@flw foflueda-ghsesyhing in ﬂmlsﬁlmeféceéle@f\ﬂi@rlmmumeﬁaiteléh@mw br| um of
Xaa- bor OPII:I'O\I I en? bll& 1 %nm %0({? nc Ollglltfll%l‘ll% trli’llrl’leu 8deth1

Fi gure 5*HY Syl peauite I oo iy Xﬁ‘B propos%faa FOHEBHol G A é ﬁt’hetic
routse. I%QLIIFh?'ﬂrOﬁl SpiiRn b sBREIhAnSeReND. for the

N-BOC- (S)-Val - (R)-boroPro (1S, 2S, 3R, SS) - pi nanedi ol ester, |1P068. Figure 7

shows the rebloré prtisdhdyhé mmpmmdmf\phw)vexmn tRus¢fol fwﬁhr»s(unmﬂa;oz&st 5 S)
pi nanedlo est er P069.  Figure.8 shows th tion schenme for t

Byct o (BplGERIERithauHgT b f-Sion st s EraRa ieRaoPaElt FOR: Sontlhe f or
the HZN((G) st}{ﬁhraﬁgﬁ o P OEhOpHduétich B:yPsQn%%al Paj sashlzl?gs [Pe6 at L Pt LA GIOSE,
invention Is based upon a variety of surpri 5| ng and unexpecdted findings. It
has beemddios stabidizetithn arraetipeohed IcytoktrieaWhhxbrane Ribstratesrfoo (25/OPPNe type
described in U S, 4,935,493 (Bachovchin '493) in cyclic formﬁan be arally
adnithi sPIeFasE ¥IVEY $isbi téesy%me% fegminategn e %rﬂ@%ahi@eﬂwé% XaprProlnglivthessa f or

whi ch_thg, |d il i Fokigc dWheii tﬁ?ﬁe{p‘dhe saiﬂhehée 199@05%&% 89a\}2 Hglf’zcﬁﬁﬁﬁ)'- ¢

bozo-Pro Corrpoun S undergo a transtormation reaction Unde
condi tipnms ABcordingly, the invention is useful whenever it is desirable to stimulate the

proliferation or differentiation of, or to mobilize, such immune cells, or to stimulate, stabilize
or activate cytokine production. Mobilization of hematopoietic cells is characterized by the

15  enrichment of early progenitor cells in the bone marrow and the recruitment of these cells to
the periphery in response to a mobilization agent (e.g. G-CSF, GM-CSF, etc.). The agents
useful according to the invention can be used to treat lymphocyte and hematopoietic cell
deficiencies or to restore hematopoietic and mature blood cell count in subjects with such
deficiencies. Such agents also may be used in connection with hematopoietic cell transplants,

20 such as bone marrow or peripheral blood transplants, when used to replenish or create an
immune system in a subject. The agents further can be used as an immune booster. The
agents also are useful in vitro in connection with the culturing of cells for therapeutic and
research uses.

The methods for stimulating activation or proliferation of human lymphocytes,

25 hematopoietic cells, or stromal cells. The method involves contacting the lymphocytes,
hematopoietic cells and/or stromal cells, in vivo or in vitro, with an activation or
proliferation-inducing concentration of one or more cyclic boroProline compounds of the
invention. In certain preferred embodiments, contacting is carried out by orally administering
the compound to a human patient in need of such treatment, i.e., the patient is diagnosed as

30  having an adverse medical condition characterized by inadequate lymphocyte or
hematopoietic cell activation or concentration. Parenteral administration alternatively can be

used to practice the method of treatment on a subject. As used herein, subject means humans,



vivo (e.g., stomach) to forma linear reaction product that is capable of

. selectively binding to 0 5 DEC 200Z -9 CD26 (DP-1V). These unexpected
results have inportant therapeutic and experinmental res&gr&‘t il i cations.
Thus, the nethods and conpositions of _y_he i nvention are diftect to a novel
- pharmaceuti cal prodrug, nanely, cyclic boro-Proline conpounds, for oral

admi ni SLdihtRf prififes! BYRNLILRNELS QodtIRDAEE S G ARt M6 of the cyclic

boroProline 5 conpou at can DPe reconstituted 1n an acidic buffer prior
to use to fofhe tamgamdbof therimientien cangroadndsisfepsd dise, bninawadiintaioaavivi t h t he
met hods of . the invention, Novel conpositions containing the substantially
pur e cyeddittonsbpgmmisoior Heattwihe coisiiicn: egha difiveniaesnt whigh simulates gcipyatighy

form also e .Pr oV e sef ul ' e } ' are
oo oo B SR el o BB ME R Bl CONBR
wher®i niyaahbceytes #itH theZconspouhdélenBe deBhtioh can bRYRFfoMNed MNakP 0PI @vgr OUp
capabl e of being hydrolyzed to a hydroxyl group in aqueous solution at

physi ol ogi cal\s p¢d kamein)congomnd ehthe inventide mehrs the gompeurglyidassribed abwie ag
pepti de ich mmcs.the site of a substrate recogni zed by a post prolyl

cl eavi nﬁ%@ﬁ%%@tﬂlﬁoq he preferred enbodiments, the amino acids are L-anino
aci d resi duep, { {Rbn@hspetNthelifinBoh Pro¥fied Yehetd] AestdiniClhi @il 300r ef erabl y,
the C bonded to Bis in the L-configuration. By "the C bonded to Bis in

t he L-confi glrathirrispécs theawentidngirovides atscicatrdingantlaguBati on of the Cis

i that of __an La acid. Thuys, the X1 Bl \ X 2 20. grou as, the sane
reﬁ i onshi pTheerRe OBeRaspeps of HW“&PB%EBF daﬁeﬂr_’@cgm %atgrcfr lh%éfowo its
carbon. In some enbodi ments, X is i | ani ne, or proline residues and
the inhibitor, preferably, is L- Va?@g%%sgr 0, L-Al a-L-boroPro; or

L- Pro- L- bor oByGamitfo R’ ik a8 to Mhcliideeinfifs &gdi ng, respectively. As used
herein, conpound of the invention nmeans the conpounds described above as 25

wel | as sal t Byt‘hetoBut is Peput aedphgharaino bepssia acdd gnates el nreling hapdpdfo an

i nhi biting post-prolyl,. cleavi enzynes.and which, if c | ed,t.0o_a reactive
oroup. B ETam AEpy IR SRR R e R e e PR peuRGe s
of & POogdsidar dikh Gh @AMbEHERZ IR aMoRyIABSES bSbliAdreblased With @TH(OMND; ,
4,935, 493s}£1'rgPr olt éase In iatl)i it&%rs"? i g}égggdﬁ{ otqga(l:ho&gﬁi n et al .(O?Qﬁgrgﬁgvchi n
; 6}93" ) Wl!l?l‘ds.(Oﬂ)z’-ll©2rhesa’ash F\ﬁOhS’mebﬂ lg'tugs srrl]d)B rﬁj)lp&}mtabbigblzigénggggt i cligseg'zl'g p)e

', 1ssue o Bachovchin et .al. .("Bachovchip . - ) ");
Prol i ne. Dar PYANEVSSURH AN BRI BRCIRG EhBrine (ES0uEs & FIGREORS of H v
Pr ot ease", i : ) - . o / > Met hod
for Malting ?%?@%%e o?o aI?{e)te?EAs’tggq(')P Mﬁﬂqﬁog%?l)épr E@géﬁ@?} t@%%ﬁﬁgéﬁ’i ons
(USSN Otk M9 11ré BepasrdCIDXE &R6mAY BloyvidappdtinndatbryRodtiliibinggrsignael hei m
Pharmaceuticals, Inc. ("Boehringer"): and 5 PCT/ GB94/ 02615, "DP-|V-Serine
pr citbase. | i BEBoPHeptidyl Feridise TEMPPINGHPPRIV) pnd-Bppritg fminpmeptace 1Y
bor oPr ol i ik Ny |.Qf - ¥els ' hange to a
PR L e s G e R AL G o D A
Ei ndi ngreaio'tygbgofézéﬁt'-?m (}E))ngefe\/ma)ﬂepfesaitfm Tiﬁilneralzmmﬂipaﬁide‘df(oai se_a:xﬁﬁ@r red to
erein as ' . D is a postprolyl cleaving enzyne wi a
speci f i Brpipus §F Polspentidey Xaa- Pro (where Xaa represents any 10 ani no aci d)

speci f i ErPy) _ ro (whne _ ny 10 amir
| pept i des RO AP b SIS Rl 2oROl AR IS MRS A8 peaupis

Representativ truc es O ransition-state ana

Xagdor gbiched. | Al hdtiealMadcoliingRhfino hoiePat alfhe-aniti®adiy Gfiishasintnd) vwhiBlor oPr o
in which "boroPro"” refers to the analog of proline in which the carboxyl ate

group (@edM)thatshe eminmcand ocarbiokylic &d gropbs aredoth §tBEIR) (B]the same carbon atom.
Each amino acid can be thought of as a single carbon atom (the alpha carbon, C) to which
there is attached one carboxyl group, one amino group, a side chain denoted R and a
hydrogen, wherein: “R” is a side chain; “NH," is the alpha amino group; the first carbon (C)
30  attached to the NH, group having a hydrogen (H) and an R group attached is the alpha carbon;
and the carbon double bonded to an oxygen and a hydroxyl group (OH) is the alpha carboxyl

group.



In a particularly preferred enbodi ment of the invention, the cyclic

. boroProline 15 conmpound is a Val -boroProline conpound. A "Val -boroProline

conpound” refers to a conpound of forrmula | in which the_carboxy term nal

boroProline is covalently coupled via g peptide i nkagel P PE&c B2 dance with

- standard peptide chem stry to a valine am no acid residue. The valine am no

acid, option i I i I I I
£hd Y 1o LR SEo GOUR! R ¥ B AIcRAP LA LbHIgRsL8 R0

1il(%nal
. . cI.
am no acid resi S, provi am no aci resi dues’ do

not i nhiThkhylfgyP&iolp {OHZOf &fe dnfifo Yeid-oRAhOE BNy end HEAE Rgdioged{HCbit e CD26.
In a nost preferred enbodi nent, the conpound of the invention is ,
Val - bor YPemnifiad are reradeadr(E0)wheas wopming aciyls argdigkediegether: Heo Binragiroesy bon

atons present on the am no acid resi and on the carhpn attached to the
or on argaReogh PEePTihe B ehaF TR AT slghE of BB IS

L- V& - Selbpimaib0of wikbr; kﬁ@ﬁesﬂtiﬁ%b]%ﬁﬁi@al Hosid idXa¥edi a peprdedfdng, and (d)

D-Val - R-boroPro. Mre preferably, the 25 conpound is L-Val-S-boroPro or

L- Val - R- bor oBy ¢ pepitivlesihis ameahbg ssll melasale, e.ghoswiliepntainiig kesdibam 9 eminve
conmpounds ,of . fhe invention can exist in l.tLple isomeric fornms; however,
" Geneiait resiES (Y hHE s ROVITCHIE BN WO AEiPdhiop h e Sebirgy 1 -
configuratio ! L fi 4 t he
preferred fo?lﬁgﬂgf é‘{fﬁglb@(%%%tgor# éphih?trdgﬁ% gﬁmﬁﬂ gd}la%%%%g%’ ?%%%E@bnventi onal
t erm nol ogy Oshed$@turtOardiesivagmagss dflie: idOertivarndtl beappaesdrinh et fodbwirgand in

appropriate text books known to those of ordinary shill in the art. (See,
e. g0 Pstpidedgicserintionpanskismitae ¢lg9imsedi t or A L. Lehni nger, page 99-100, Worth
Publ i shers, Inc. (| 982) ; j m stry, Morrison and
Boyd, 3rd Edition, 05 5 tl}m_opi“ﬂ f1 gd Bacon, Inc., Boston,

MA (1978); Segudd BshowRahebial Gloapalasilite bf dyctiat BT-PO®hhdihe HERRU inga@kden
W93/ 10127, application no. PCT/LJS92/09845). Al anuno acids, nth the

except i snfophtegrliedRT-180nt ai n an asymetric or chiral carbon and may
contain nore_t han,ane chiragl carbon e asymetric carbon atom.of the
S o act o Tieuret rpednt e SEogle P10 and e AR Rietste Sterate S o

di flff?reFT 109 YNRAS Fegg\?ﬁrf?ﬁ’“ Mﬁﬁoﬁlﬁsﬁﬁcfd’lﬁ]ﬂg | Hif@rediy Alide; chem cal and

physi cal propertie one excepti on, rection I n which they can
cause t he roFgurcohslaiwsghasezgnotaof the dpén gidtcyclitvdSornaswfitdaaaiedrdBroar e ref err ed
to as being "optically active, .i.e,. the am po acjds can rotate the

pl ane- pBhEyiossgorioghat aﬁ?f&“]dli’rf“g’&f’fXﬁa'B?mPF@mGt“ﬁtéPl.torib The four different
substi t uent ﬁfggi‘boéSIWSQ$E%&&6%?FOW1QQI’] can occupy two different
arrangenments I'n space. ese arrangenents are not super inposable mrror

i mages of eaEBhued Hetiovante adaetisredobeme dortthe prdpogaidiboadnopsditie sgnthetivamvitconer s,
or stereo isoners., A solution of one stereo i a given amno acid

f
wi 140 rotat e pledred pavrthe sdctioryssheme farihe Ne?@%&ggrr\éai-(%hwrear%he
| evor ot atcoyy ﬂ{.%gg?g1aL€<ﬁ§1ie%&§t@86é._)]; the other stereo isoner for the amno
ﬁl ’rd% ate pla

acid w ne polarizZed light to the sane extent but to the

ri ght and i srigatd Bshahexhe afaeliet @hyme $61TRE H NES)-FAR{REChdrdDb-(18, 2SWRE5S)-
systematic nmethod for classifying and nam ng stereo isonmers is the absolute
conf i gupiaspagitol ghter, HECKIBA69.di f f erent substituents in the tetrahedryin around

the asymmetric ¢ on om(e.g., th r po est abl this
systom a1 eFerEat dRBThS Tt Toienot S BE LR TS PTRLARERE R i ch i s ¢ ne
smedd est  SUGRTgubdy BIRN® B8 rSHEMRhEME fGr3hO AINASRVal-BY)-EReMBIOHHCL FPdde art,
the two stereo isonmers of glyceral qehyde are designated L and D. Their

absol ute configurations have beBetalkefddhdscdption by x-ray anal ysis. The
designations, Land D, also have been assigned to,the am ci ds

reference tol PhEVEBEY) latbéseédwwgdaa?wi S‘b‘_%“@‘r’%é_%ﬁi aved@ﬁgﬁafgﬁn%a%,“% stereo
| somer sy,06, i akd GRRRAUIKS. MR bBG- BrokBRfb ARy Be dEsliBleth 1. Lhat of

L- gl yceral dehyde are desigried L, and the stereo is rs having a

conf i gud,aBb a3 (Rdchbechit @By iyl cycled fakwl ehy de oratle adesiiggat @dla Bubjec dorr edagiag of
the direction in which they rotate the plane-polarized light. Thus, the
syrifbl stheisaniadyiss of eqnditiqns forwhigh & linear mglernlgugtisefyl ot i pstulged that

subst | tg@%&gﬁ@%&wﬂ E:&%pgmd%%hd 86 Q?ﬁnsf‘oﬁna{%ﬂ‘%f&'ﬁnn ﬂg@éfra@id'ié’ onaftitnk il'9
conpounds ICh Contaln’a Chiral ecanter are on yrn Sre St ereo T Soneri ¢
form elivbee.gDs@imakh) tbifernnatinedlrbaction ptoducigatdptaabraifdslcatively biadingsb er eo

i soners; however, the invention enbraces am no aci ds which can be in the D
stereo isoner configuration. 0 5 DEC 2002 -12



Most amino ‘acids that are found in proteins can be unanbi guously naned
- using the DL system However, conpounds which have two or nore chiral
centers may be in 2" possible stereo isoner configuratggnssc Q@gre nis the
nunber of chiral centers. These stereogi soners sonetines are designated
-using the RS systemto more clearly specify the conflguratlons of 5 am no
acids t ty@iyn nds such
e thr e r a8 e e R R b SRl IR e S R e or o
have f otgedsétemgnicasoner Tea fHeghdtAddsang coﬂib@sﬂi@tﬁsr&‘ftﬁe mﬁerﬁmmmwﬁectémimg t wo
chiral centers are known as di astereoners. A conplete discussion of the RS
system mvehelsargmaqthgl opdive aranpadyprekc base-Paplineromiodsds, forprdvi ded i n

Pri nci pl i oc mstr dlt i 9:10 10 supra. A
br i of | StfmRISyaBrCs hEERS b R o THRL G MR DE ROGRrall®, o o o
anbigui édrﬁ;%u%@ﬂaaﬁcﬁpém@émﬁnﬁ@éﬂ i8ial SicidYbiEfer ?Hbieto(iﬁb iR for@aHe8Y bore- | N
general, the systemis designed to rank the four different substituent

at ons aPwling cemp@.mdmfmttrsmn seohbncavhnthemethods ofghe terenteawsiMeyeht oni ¢ nunber
or in order of decreasin e densit smal | e | owest - r ank
o oup | STBRTHOTRGS I s SR T PRa sy e BiaRe SRRoRS pEltent T anki nos
are wel KR id éblﬁtﬂﬁ&rdtr a5, Qfs@aﬂﬁﬁﬁ%ﬂ@@d on page 99 of Lehninger. If the
decreasing rank order 1s seen to be clock-wi se, the configuration al'dllld
the chiral cE&hd agentssusefil ecaoeding o ts ifeniidn mbehaj@a:ﬁe&simg)f tlandongrotiads o5
counter-cl ockw se, the confi gur ation is referred to as S. Each chiral

center Farmidarbtes shewn & fgirg 4hsvhesein sach Xyandetn is.Apdapgndaytivng Bydrgxylemoyro
threoni pe a%r%{1§ ?A&ﬁgie &ek@é&ﬂ@ﬁiﬁdhre%&&ﬁg?f grf {I{}]&e@@&}s s{oih%oﬁo desi gnat i on,

L-t hreonin ers e nore
traditigmalol6lged PPRTah@ XSrepiesdits a Bde chai@bl fh ardidd a&d&‘lr'aq:epfl@é’ whithe@ifiiee have
been in common use for sone tinme and continue to be used by those of skill

i n_thi sthasite ofpsubstrate rccmnlzedsbsywetmrinlbfbtrle@snmglzymes Imﬂ@cpr@f{@rréem gnat e the
am no amg art cul arl %Cé OSﬁ whi ch . ont féo one chi center.
25 By "SUBPER ’E“isatI’Ff}mﬂ)llPr ¥ sa%%ﬁfl { HA “eﬁlﬁ 568 TBRgBUNG of t he

I nviENt | @BiNRRhE$RAraBly, HRAS boRRAWS BAS YR Y Wi r@3hra@bnt BS “‘@RNPBSAddIAHB | N
certain enbodi hents, the cyclic boroProline corpound répresents a

per cent age tltWL—mmnf@guratum "tiheeao it she dbsolutalonbigedtibn ofithe ks dike tmt obmsLst i ng
of at least 5% at least 10% at |east 20% at |east 30% at |east 40% at
| east S5HWOECY east GO% at | east 70% at |east 80% at |east 90% at |east
95% at hga]te 30 94 at least 97% at |east 98% at |east 99% and at

| east 95 % 1n these and ot her enbodinents, the conpositions contain a

| i near boroProline conmpound that repr e/s)é,nts a percentage by wei ght of the
conposition selected fromthe group B\O 5 DEC 2~2 -13 consisting of a
percentage that is Iess than 95% Iess)han 90% |ess than 80% |ess than
70% less than 60% |ess than 50% |ess than 40% |ess than 30% |ess than
20%0 | egroup hanthe B4me rddatsonshiario B4 C hets {CBQ@H@/@up efsm lt-hemBadid hasss itshan 2%
IessthanlofV and |l ess tha 05 Accordln et, anotHglirLFul11 ect of the
i nvent i df¥ %’haﬂlﬁ‘é‘@&?mbegllm% $ivehinsnalaging, ‘B gedyesan ’EE’[’@FH ng such
corrpos'ﬁlegea?@l%g by Qv 6hprd Ne ARNAIHIRGS IarcLabmcermpéprslmg Hontd?@rtrRvent i on
contain ar maceutically accepta 1e carrier 3, one or nore of
t he cycforegogy, odspedtively. conpounds of the invention. In the preferred

enbodi nents, the cyclic boroProline conpound is Val -boroPro. Preferably,
the phar mac eéﬁ e hegeipprosmonndh ef ﬁrﬁén@peem meanstthe cerpeynds described above as
pt%rma ? zilts erglcfcept able carrier"” as used herein 10 neans one or nore
corrpatl e soﬁ liquid filler, diluents or encapsul ati ng substances
~~~hich are Beﬂtid@bmlcthep@emym% ﬁlﬁhtyofﬂr 11D i AR p Sy 1081 EHin g2dHz 0Res arkh e
term"carrier™ denotes an organic or ‘inorganic Ingredient, natural or

synt het Wbichwifchupled ha tehelivegrowes formys eetatant c¢rsplcx) rwvmhraemn@tmnfahgnoup in tee t he
application. The.conponents of the pharmaceu oQposi 0 are
chpabl S BSAG" § SORaPLaien ik CEEafoY Be bed GrU-SnERER et Ao aoant | on,

and wi t@r&éa@eal%ﬁlb‘i’tbﬁerlssdeﬂ t@Bﬁa{W@ﬁln%vﬁlhgm@BoJchﬁf a93'5; UG, '5”116@9@9“ on whi ch
woul d substantially inpair the desired pharmaceutical ‘efficacy. Preferably,
t he3haflmhibeotsi af Dipepidybsmiriopastidese T e i, ssewl tb Bacheahinost ap4YBavheveiin

adm ni stration; however, |yophilized forns of the cyclic conpounds are al so
pronded. Such |yophilized or otherwi se dried forns of the conpounds of the

invention are reconstituted in a 20 buffer of appropriate pH and salt
concentration prior to admnistration. For oral or parenteral



adm ni'stration, the cyclic compounds of the invention are reconstituted in
.an acidic or neutral buffer prior to admnistration. For parenteral
adm ni stration, the cyclic conpounds of the invention opt§ prel jg are
reconstituted in an acidic buffer to ijpduce linearization prior to
-adm nistration. In general, the conditions for reconstitution involve

Pl aci ng-ghge, Sielihe Defty SRR AIEohBodbi HPTHARYOS BRI blcteagld oW the
cyclic noletule to naintain 1fs conformati on upon reconstitution (ae.g.,
oral orisprdestiRnRd ef ), (tHakb O6G)" ), RCTOIRO/09844, “Neticdtfer Makingfaor mat i onal

change froma cyclic to a |inear boro-Proline corrpoundﬁée. g., oral or
par ent ePlingbgrongtaEstensynd itg UiSs phetiiyepetications (OSSN 07 PR 8 8nd 073,49k ng

t he cyclic. borgPr,oline ¢ oupds. of the inventiqn. under a confornmation
changs FPEIsE) BhEireg I ER B P mRkeliE s (SR B, [on. "nanely. “vhen
t he T oNPOURISIAHE; 1ISUDRPIVEShrine PrétBas8 GhifibRoret AgpMidhdtIFRRgO¥ W heriigest i ve
system For this reason, certain oral formation enbodi ments of the

i nventi on doThotydlinbbradeolare conponinds afdhe invgntion WhdsrgpEConformatipral ghangeat ed
aspect of the invention, a _nethod for nuf act ur i har maceut i ca

G omposi £ oHHERS [ 28 boRRES RS ERBIROT 0l PRGTISH 53 g oA P PRB KO B of i e
conpoun t i ' j &%{E Iedei N CAATS ;
Prefera F?,BSttﬁgl%E%rgﬂgggﬂ%yilﬁba?Fg{) g?zlggpt a %dé@gﬂgye#?gf‘%égl}i tabpg ﬁ?ostt)r al
adm ni spriostl icavinieneyme eithrasbbqgificitshfor nerhdvang Xax-Pko@ehebe Kaa rpratntagny he
conposition into a tablet or capsul e which does not include an enteric
coatd ngaming agih dipeplidesdrony theampype ermyinus of apelyprplideasuibsifate aR pRreseRtNE abl e
carrier_gj i £ ar nt er al j - f her
" vol veshRyBe R SR RPN e R BRI ERbARE NI Bt L

| yophi | Ba®@rq)PeedoadProAnd SUEBotsPIP @6 whicBMBoo@o refetLioans indlél @thrbine@di ng
to the preparation, a pharnaceutically acceptable carrier having an 10

aci di ¢ whichdhd earbaxylate sonp i COMBAs pipdgsad atithgrboreny! geavpri BEOH), -

dnministration. ALt tively, h it be .. tituted b
2ad1 no-t ot hE HPERETERY bielrelieaaRaGE PE R Y 2ol e Bl AR avi g
neuty al cdihdiBds av%ps&ropﬁmn@-ceﬁpgunc{m& eVRLEIBPRARhY cofipARdP fEfGsRF 25) to form

a reconstituted preparation for oral admnistration. According to yet
anot her cospent! of fortuda I imwelntih the,catborg tdrmihal boroPralmeliacavatpndy tcbwsled via al5 or

proliferatio f human | hocytes, henmatopoietic cells or stromal.cells is
provi deBFPUR N KRgeHB doS R B Wa@tneﬁtﬁ% IS STHI0 SRNERSEHG et c
cells, i i o, i it i P : i QL duci ng
concent i anf ikl by e i o Rk et o,
| n cert ahmoprrifresideds, prolvaktd nien tis, addaivhaldming acigl resduds eld notiinhibyt the abiliyy

adg nistering the _conmpound to a human _patient in need of such treatnent,

i. e

0" ¢ pictho yapsherioBmimecompagibodund o ¢R6-nh amosipyeleged sbediment §ifdi t i on
char act gr.j ' : t QRGHet{nG ctd.yation or
concont SCFERd SRR VLI ROBEYLRo Rl PETRLAPRTEINE), it
conpoun¢hital88bo Addistprésast drotht amitcdadid RgReCAHUTHIAE c&BOn a®dched fathevel y, be
used to practice the nethod of treatnent. The conmpounds of the invention

can be beinn Alose, efaddoriFanean existiin mydtine irgimicsn fovsh (22 SL-AadSthaseRio, @dént s f or
treating, (R8s ! ¢c5 ?g}/%l%-%bfoﬁg‘%%lfxé@?)rﬁ-wal—ig &%Pyg?lhﬁgre%%f%!b%t fip activation

or proliferation o . mp or ‘hematopoietic . For~ exanpl e,

t he s ongakinAsded LIa-I-PotBPEd QL-VanRbrallal Mh &4 BiB6bdub nfe@nd! iHetdtiRd cyelidh
exogenous growth factors and cytol eines which are specifically selected to
achi eveberoPwling comnpeursigtof treanvendion ssxmeppbtan multiple isomeriedomesd howewtri imul at e a
particul ar he opoi.etic.cell type,.fhen gr h fagtors and cytokjnes 30
Bhi ch_ SEELADE KRS P arehaip it L Frdeon o caeRBgerdn fyhBear o
used. THYUSPrd ik id fhelD | 1S5 h 7, 9, 10, 11,
130 1a e i B ebiiurlthit B pletied s ofthctomoulte, T 0 Gins 3
and 4 are i nVirouglabut thisrasilicatdd, cdnfehdoedl tératincdogy iSuasddoateyizeaate tie 5 DEC 2002

-15 macr ophage col ,ond stinmul ating factor EGVCSF), i nterl eukin-3 and.
i Nttt | elRIMALSES deseribad BElPWRnK AN APTORIBAP b RPIksknpa e Hiose of @ inagy gl in

macr oph C td.. I:NGh: Eﬁ;g:) - re. hé in

macr ophglggirtdi(e??é;%g';tqlgd*pgéﬁ.lﬂ%\1@]%},“%&%(8 aﬁé:\ '?Eg%lﬂglﬁgr’?)ﬁg%??/ggb’y\ﬁgﬁgut r ophi |
di f f er e;iiblBhéreinc GVBEH, Ndw Yark, INY rghhic Cheandry] ROreisen dndvBdydedrd Edifibmt el et

5 differentiation. FIt3 Ligand is involved in dendritic cell growth. GVCSF,
I L-3, and erythropoietin are involved in erythrocyte differentiation.
Finally, the self renewal of primtive, pluripotent progenitor cells

capabl e of sustaining hematopoi esis requires SCF, FIt3 Ligand, G CSF, IL-3,
IL-6 and IL-11. Various conbinations for achieving a desired result will be
apparent to those of ordinary skill in the art. Because the agents useful



10 the invention stinmulate primitive, non-conmitted hematopoietic

- progenitor cells, they can be used in connection with any of the foregoing
categories of agents to stinulate specifically the prﬂogiE r ion of a
particul ar hemat opoietic cell type. T_h@_foregoi ng fact orDs are - well known to
-those of ordinary skill in the art, and nost are commercially avail abl e.

Accor di ggaptl% g@% %jé Mpsiho ﬁcg,%sﬁm, E/fe)& Efgjr‘?%% ;E%%éﬂlghﬂ’%% %%%égﬁor\g‘;%e%ﬁ% 2? any

conpoun I'nven n can

of the publishod 4i@lic@idnsWOmD, g 2 dpbHEaAR nbl POTAIPR098A5).or cel | donor and
contacted with a linearized conpound of the invention in vitro: T cells,
bone mar r ow Allganng acigds, eviilciée exceproraf glycingrreaten pr sysmatae ocdlifas cdrboin t he
subj ect. Preferabl t he comppunds .,of the invention.are adjuste 0 neutral
it b+ ofn B St taork Pt B ket 6P RS BB S, ol at ac
cel 15 i finMbotacR ik Pefbred td dsaf @irdPedn® AR toRhr ol diff&eAt IDGHhOTT Rlhse
conpounds. In this manner, the cyclic conpounds can be stored for prol onged
per i odsThdsetfommes dreidepti¢dl en flbelmmicdlend physied puipetied egthadatexogptienhthnci ng
stability of the ¢ ounds prior to.use, .The cells are contacted wth

2 ount sTBHCTPR T SBIITRGSNGRORHBE FoHCHAR T SHaneralacized HERY Jers B 26its il at o
the cel |3 r 1T ek reated. cell s f el : t he
pat i ont T ATaE B g opiALL kiR e il R R R lah Bo PP

provi degh drerdirzogkd @tthagthermune system function. The conpounds of the
invention are adm ni stered to subjects in need of inmune system nodul ati on
i n Ehount s efhefaur difarent splptituenbeionpstachgdiodhs feanlan @n.ocpyumvetditerent

i Mmune S zﬁtemeftlérlmc'gia%n 'trchSI %(ljrels Ibeut[ irs notu Iriim'tgq)léo. irr}(r:nraeasifne% i mune
functi ofi SEW RS 'Byp Sti miraty ﬁégep?&ﬂg%lgtﬁ BR AR aSpe%]ih??c IRRLNe Flﬁmcti on
of CD- 26th&0anaené tdier&etolas opAcad ideHees eRarioRRIY bAGtle6 i9dimdrdIEA apRHUbA 6f b@s Ul t
relating to infectious disease, cancer, and the |like. Specifically included
i s the siewgoafomdief ¢ gysowndso afid Wk rataie gteanie polafiged ligh te thedefiend isghelled sor der s

charactegrized by reduced T cel evels in vivo, e.g., HV and other 05
EC 2005¢ 158TiRbet aMe" Hestnad e el Setinptmeai tedmpe sy Sl are
Modiy at bi@fe Pd1adis BN &YHE SAhE BREAH KD ths GighNeldUd 8Rled sk rbDtAGYY isdowrt ed to,
decreasing |1 nmune function such as by suppressing generally the inmune

syst em fdasignaad ph)dnt reci pients or suppressing specifically the inmune

systemto treat autoi nmune di sease, allergy and the |jke. I n _one inportant
5 enmbodi ment AtRYCSYHFTBIGEEHPA 505 GisstyRs sUh BRMBE sterer isprnentts ths aisdui§sed t o

stimla : ! hQf : ' ' j W Speci fic
oy BRI e QUL 5 B TAIRE, INudBIeRl sbih it
speci f i earbaidgpendentthasq@eninsatoh).t e edtabiBR thio Bystend aakferéles compeghd waget ai |
in the exanpl es. Exenplary conditions that can be treated by adm nistering
t he2% ontsissirds(ehieeralfiehy de) etvhich s the smaliest sygaytq have aniasymMme iSRRI Pher ei n
the 10 re.c i I t s t;h opl asn ;
si de ef%ic 12% g‘ﬁ&gﬁle%gt% Héérﬁtgg‘b'xtcs){re?erogg? 1@% ggép’g%rgggfﬁd(eea?%&%@ %geg Ilf |§nr1(gﬁf roma
depl et | DReipdbseRitd 501ﬂ1°§ufdﬂi©né RaENRes yﬁmﬂmlédwxa?/ #haltie . etheQRsighattmk) S
derived from |l ynphoid, erythroid and/or nyeloid |ineages); kidney failure
(e.g., kamubialsghive bgephsstaned tothe @alinaacds hynrefdrenea e theyabsalnie;cohbgeranerr r ow

A e N R T R M A
corgpungds&f 1otthg drTVeRtdAReIGRI apeedé&%@d 1 Oarfd thBWleRloBs ARk Yiddihea Or

proliferation of humah | ynphHocytes, by contacting the |ynphoCytes with a
prol i f eccatfigoration releteil va D glpcanaldetiydg acodesignated i, osgaotlessvd theodimotioin n vitro

or in vivo, The nethod preferably jnyolves ij2 vivyo inistration of the
conpoun‘éf?{lca(ﬁ]i‘ﬁy%&?twhf ! em‘?gq”ﬁﬁé ﬁﬁl!l‘ti X]g’luf’ﬁls‘%l%’é%&l% @%S[S}r,e ¢ fo %6 agifﬂﬁteas
phar MBceiileiAtion ot fld o6 Sk ens TEn@fld itk GAfbde any patient who suffers
froma congl tion characterize %y i nadequat e | ynphocyte activation or
concentr at i ol gengafiplagsaldf ocuaingaontiotindsnghiali eorthil ai chirelcdenten ardarttn &y

failure, cancer (in particular, cancer acconpani ed by |ynphocyte-depleting
chetfbt h®aGFO 1SRRWIIE doran. itherdof s diha aptyrallyi QepUFIBS @ITing ¢idreE Hiedel stereo

| ynphoc 0 I O ' - ' - : u i l. .
adm ni s%éél‘rﬁgl%’ ?lglvt%kée] g]% I%‘%‘#lgﬁte nglfég s{%mmﬂ&? %‘?%@F@\fgﬂ)}’ ,e §1t1 ﬁ%ﬁéger’?p%%dﬁo 5%can be
used t ocdilfigittidhe proliferation or activation of |ynphocytes in vitro,

e.g., where a patient's autol ogous |ynphocytes are renoved, stinulated to

i ncrease activation and/ or nunber of |ynphocytes, and reinfused into the
patient. This nethod can be used, for exanple, to increase the nunber of
cytolytic T cells specific for a patient's tunor or T cells in HYV infected
patients. 30 In one inportant aspect of the invention, the subject has an
abnormal ly | ow | evel of henatopoietic cells or mature blood cells and the

oy -, o Y T v oy Y




-17 0 5 oEC zoos or protective |level. The agent preferably is adm nistered
.to the subject in at least 2 doses in an 18-hour period. The invention has
particularly inportant applications in the restoration qgf_ nornmal or
protective |l evels of neutrophils, erytiyocytes and pl at 3@959 B nost
~preferred agent is cyclic Val BoroPro. Accordi ng to anot her aspect of the
i nvention, a IS: L | I m ATe) L t hat
a subj ect halg/[%{nﬁg ggﬁlggﬁlﬁyh%%u e{\rllleq% Q@?&%ghngigglg%?lg {lugzﬂsgfﬁ mat u‘%g&-%tf‘%?&

cel I s resutémn@owernr, compoureistwhicit ava tiwe oaimopodtetal cent@k mayrbeiibh Rt possibin
agent is admnistered to a subj ect in need of such treatnent in an anount
ef f ect i Yarep asomes capiiguratnsnyhere n ipthenumbenpbihitel eengers.| These sterqoiisemeisood

cells ipn the subject er.ei adm ni st rati.o 0 of .th ent. beagi ns
orior 1 ruialt SitenaltRBletnr RS 2R RkE LR e P\ n B
heneg opghilbl aeideehdt chMBinislor- mokB 8hidfl @Bk tSrsa Far EXienE RbfipoBilisaaehhs are as
descri bed above. In one inportant enbodi nent, the henatopoietic cel

i nhi bi t Greaninesiescaminatymtainévé ysyinometrie eabon ktonverrat dhrselotd liave dbyrsstaseo mat ur e
bl ood cells iqr}g,t he subject. and t he agent ihs admnistered in an anount
ef f ect i PETFBOPUHEIIENT- o VRt SOPFTs ! AAMELWIS MY NER P! FFUCE ST IMEEY ect ed

nor mal  @hstdRoRcR! 6CtMBlel LM Sussibl 6f BE RS ¥ystdr 8 88 HatihS oA RbREAIBA to the
| east 2 doses in an 18 hour” period. 1n inportant enbodi nents,

subj ect in at
t he ageatinoscigseslplogidedsi Brisciples trhBioshdmiseyteditor Adl. Lehnippet pageid%elllevel s of
neut rophils, erythrocytes or platelets. The preferred effective anmount of
agg] i $IPA% ﬁ&@?ﬁ%@aa%&;@.s Sﬁ&f%r@f‘ﬁ’@s-to anot her aspect of the invention,
a method is [ i : bj i

et hod, LS, RROK Sk P PSRRIty SR bk sERAUIEB I e

subj ect mprd dMiral Eertdre. BURneR, thesRten RAlckidfed@TRAIOMOIfGIr différehd substitu&itt or an
agent in an anount effective to stinmulate in the subject production of
growt h #lgeseraindiap agyremetriscdthesratom iporgigeei dosteasing atogyc sumberedr ig erder of
productiion of grow h.factor. The agents.and th referred. agent ,are as
feocr | bl RerbedaPAHE aHBTY Siep I ERD R i oG St efighus &%)

gr arpll ogY¥iane Piewet ONNe SiffferBit AnkHgs BRGVAT ndwh @ttheirt eRPAdideRMbed b ags OW h
factor is selected fromthe group consisting of IL-1, IL-2, IL-3, IL-4,

| L- 6, 199 ofill.elininge?., IfTROlecERGNgVBEFordaNESFen tFbT cBckivgsa thanednSgaretioe| |

Factor. Preferably, the ampunt adnjnistered to the subject is |less than 1
o | o' BB T B G5BIET T (R e AT gt ek RGOubEr-HOGRY 3t on of
the agepf oBfri lseaRtred 1R SER ch Ps datheRcddia thad. 30
Accordi ng Ct&gﬁ lﬁ%ﬁnelrs aspgi% of 't%ée?: icn{\;glnct%?%n,s 6211 r?eat ﬁ%‘% 1| g%%@% c}ed for

t r eat i ngystens UApelgingtthisispstei@as ehredrene) wnbekilled intkeatt cpoicddtended that the mat ur e
bl god cgl |s i.n the subject. An Qgegi is adm ni si{gred to,a subject in need
of SuichdestengtipRertthreeoan. sFfeRs e (% FBThreeninoin the Resysiom. Jhs e tragigional 18
_he mat op@l n'aﬁo:%sec;fl =, BL, Lrtgﬁél, Tafid ﬂ-ﬁ’l%j, f&ethlle%nfn@ hE@fb%th g&hmoﬂ"ﬁgé gir@mtnlé.e agent
is admnistered in a first ‘reginen’'consisting o oses or oses in an
18 hour tipemhddontiine tabensesl Bntodehd skillah eliis ad. dgerverathe RS sdsgemr i bed above.
I n one inportant enbodi nment, the agent is admnistered in a second reginen
consi st ingEfagngly igBecddo gesignate iegniine agids gariguwierly diqse ahich comtvimere han second
regimen i s.separate in tine fromthe first reginen. |In another enbodinent,

S K
t he age%’%eclhéraacﬁ%eﬁi stered in a third regi nen consisting of 2 doses or 3

dosgs in an B8 “hdtanBglly Péte” WREMBAM thdlhd BYiclifl c6BPIRE of theSARALIBhE 1N tine
fromthe first and second reginens. In other enbodi nents, the agent is

admi ni stepresent@picasiradbhtP0%n by Wetght ohtheegimpesition In dertainresghiadiments thé xt h

regi men r.a seventh reginen, wherein each of such_.regi nens.consists 10 of
> dosest¥sic BOFRBERIES GompguRd TapiesFRls A deTesaaEe R WaIRa of (e EREPPRiTHEeTed ¢
separ al ot LFiplcbARAAS ANRENS, 39 teald 109) 0 RaRTIOOL, of RALTTOR at IdsioNe

i nportant e , e subj ect has an abnormally | ow neutrophil count
and t he4@ripatrieast S0%f dtdedst 9@01 @ leadsT@oLatileast 896 satlgastci0%, plesedBota deasevel
of V#]eut rophils. |In ot ger i hpor t ant enbodi n%r%lt s . the subject has abnormally
| ow evet’s Brleast Ytir YcsasedSantt Ipshieloetnd 2 1938 Preferred dosages, agents,
and the 11 ke ahgsaabmd SRbUARAS BRBmpbBibAPAI AR ISERWIFDNR. t he
dosage is no nore than six reginens, no snore than five regi nens, no nore
than f oeumpegidnkatseprosentyor erdeneage bl vesiglt @f therompositidn eslested frommuhe gtdvan  t wo
regi nens.



One inportant aspect of the invention involves restoring or preventing a

. deficiency mhematopoietic cell nunber in a subject. Such deficiencies can

arise, for exanple, from20 genetic abnornalities, fromggggas from

stress, from chenot herapy (e.g. cyt ot9|>§_c drug treatnent, sterord drug

- treatnment, immunosuppressive drug treatnment, etc.) and fromradiation
treatmme ‘o ' ' ISy ; ig3o o, h fiLGi j

cr oat o By agal SESIENRE: iy Rk Ha B HTAS A JoB IESHARRPE L ERIER, o 1

an exogksothah BO%p s eein 30¢4) lesh $1aa408S s tran@ 004, 135 thaadioas, e thanellvaent )

whi ch causes aodecr ease ion t he sul:())j ect of ohemat opoi etoi c cells and/or
mat ur e lspobEn o& lless thasmdt/e dess dhancd%e dpysdhars2esless tham &i01ver axddessithan 0.5.

granul ocyt es q; I ils ' il hils),
A B e L T
pl at®l ehrefhoas e inahufRBaKE YO Yérffoskitths RladrBlidks) Thé ?ﬂf@ﬂﬂ@@dﬂti@zﬂ, nmonocytes,
30 dendritic cells and macrophages. Mature bl ood cells consist of mature

| ymphoceanepgsitpingtoé kistigyengion ichntey { By phagnaceutieatly taeeeptaplacautiene yude) ane

macr ophages. In certain important aspec of the inyention, .th ent s

Uset Ul SBBiecES T4 RETqEA IR PBIPOR A € 48 PRI TB LR RFEREACRBRRIES o s
DEC 200g,o+19; : . i w’c peutrophils,

t he ageﬁ]tesC }ﬁlgﬁﬁé&ﬁﬁiﬁ%k?@p ?l?gialtp 'V%II E%Ig’})?oél ?&f&g?g’gﬁg?ﬁr adi glﬁcgﬁ-i nduced

neut r opesmaositodns ard gerildi Offettline “planha@pecdlly-aneptable barderTes tusaplesreia. St r onal
cel]s include fibroblasts, nmacrophages.. endothelial cells, osteobl asts,
amohfy sMERREmery e sempafhle sellgwdiont! filissdlusrisior sacapsnlatng %&iﬁtaa?ﬁa .
descr i beglichhrd HAR! 80N I Ao % RIRA! &ARher AAAGA! THE dio-chiePMidiksl ©
restoring in a subjec normal ™ or "protective” 1mmune cell Tevels. A

" nor mal an bgyeic odsndigatc Mgralidht,aAturileor 3yhtBsted, with vehiclothieraotivedidprddadnt n, whi ch
preferably includes subjects having simlar characteristics as the treated
i ndi vi deeinbined,nfagiditase e appkicatinnr ke compensntsod thephaamagsutical spgeosifiens

exanpl e,, where 10.popul ati.on is.used t btai.n a baseline range .for a
ar 1) cut'st Ngrege? R By Ehifkled SilTECmORamRLS! e Bl riePRah BRI 6o " be
di vi glededcRiophed iQWRRanneH GthaBatithér® isHéAidfeRdttion whidnwéillg shi@sihllfuagdiniie bei ng
individuals with the | owest |evels of henmatopoietic cells and the highest
quadr andesired pharimedéwticdleffisadyavi ng t he hi ghest | evel s of hematopoietic

cells. Thus, _the "normal" value can depend upon r.ticul ar popul ation
ol ecied b Brelraby e P el S ons gl aBd Kstordl B e BRRY heal t hy

subj eCt it BRUBWAIR [}iogﬁilﬁia@ td¥ oPth Qgeﬁé &nﬁgﬁhhgaﬁ%héo Fbwatdessen Such
"normal * levels, then carl be establi sheg s preselected values, taking into
account lybhkilicad egahsrviise dueiddhrnasnofi thdcampluamlds Hihk snveAppn apreanstitutadges and
categorjes can be selected wyth no nore than routine experinentation by

thos® o uf%ffrda?ﬁawpgw P 414 sl congepiraEan gy 2 AUTRSRNER. ERfRRERT Fitlect ed
nunber . & ht . A r mal, Df ed
Vel o, TRk R PRp AT e RnaR: sl APRIR acPlc FATERH
hemat opbifdripgiot € ddrhinisiriatién Foe piveiteral sddindsratibe, the epdic eonipoettis\odithee. | n
general, the normal range for neutrophils i s about 1800-7250 per 1 (mean

- 3650) ; INVeRtigseioRpilsag ramostaied In arrpeidic baffpr tofiaducedisicardggkipn Srior t00 per 1

(mean -150); for croph s _and. nonocyt es..200- 950, per, 1 an -430); for
| yrmnocyTadisiain TRCEPRIR 96 B IR RS LRG0, BRONIHsclnd RIS D | Y
6. 2% 1€ompdid ih a bafer hfingdd pHeV IR S willBalow 8 cyclicdBdle¥uld @ mRfftaid its The

foregoing ranges are at the 95% confidence level. In connection with
cer t ai ncodergiationnipon résenstieliane. comrphanipaientesal fermuddiangherdvieieh wall mediate

presel ected. val ues. .For exanple,. mld neutropenia i s characterized as
havi ng & coUarerakERe FORoh0 SRt et B B tg et € PRLER o o
bet ween, 200 AN ARRRAIRS! IiisdRle?dd tﬁa@\b?an%ﬁ%bﬁ@@&ﬂiﬁngtth@@}!cﬁ&Vbéﬁ)@;aﬁ{e 1
Li kew se, 1 n adults, a’lynphocyte count at less than I'5007 s considered a
medi cal tompoahds bf dieligvenaon uhdergo a konfomdtbnehatdedromlcydicite lineasfotrhan 3000.

O h | ect ed I ill b dily k to.th f di Kill
in fCLepzﬁﬁlt%sviggﬁ%d?nin\é%gg%%@w%bg Wff\xg%,?hae clom%oug(?s\/\grle sgbjectgdst% t}?e ac%iclprﬁar y skl

conditions of the digestive system. For this reason, certain oral formation embodiments of the

invention do not include an enteric coating.



agents useful according to the invention can be used to establish or to
re-establish such presel ected values, including nornal |evels. Protective
| evel s of hematopoietic cells is the nunber of cells re§d PEE 2082 confer
clinical benefit to the patient. The required | evels can be equal to or
-less than the "normal 5 levels". Such levels are well known to those of
ordi nary ski i t 0} J . rophils
s above 1005 * bl feBot eiethy GHARP) fpyBabthAindfind Y HlaracBihr CE0, | 2
i nvent i @meysittmnp pdvidedn I He mesteaf inasleedisieditg a agcliTboio@roligs fss@maedthat i ng
t herapeutics (1) to treat disease conditions characterized by

i mrunostypitessin grphaangpeutigyipgcenptablosrien drefgrabbhpieasharmaasaticallyr al or
environpentally 10 induced .conditi ons, and rtain.c ni t I Mune

dof 1 c1 oneruabietay iy IS GO AarRGERR AR SR ER ERab bl FPRRS red by
t he 3usefui AL ARSLRRIRERDN VB0 A i8IS or(cApsul OwhicR AbesSist itiide dnUiditic
erythematosi s, rheumatoid arthritis, and nultiple sclerosis. The conpounds
of the ¢ownept loyct aiterngired ¢robddamemterthé phdrmacaugichlilnameptableicamier grsuitable

conposi ti ons t hereof .can. be ysed t i | ate, th owt h of hermatopoietic
SOl o Shientsrd adpuniggioncaf e rbfod Bithes flven Fielhfiing (homerase oy

humans, 4 the &5t 1oBAR b 1T dMRiIRaREMARKEH! § Héﬂﬁkﬂb‘é't Sk&Mbe OF both.
These co@%nds@%ﬁgoléanmbe use%(tbt?ltl) t?@a@ pglt{qen}tl% su felrlﬁ%lg ?r oem di sease
or fromedeisticitedby adding) entht ppepaetion, Lglalmacutitalacédpddblpedriientiaingrat | ent s
under goi r_lq? chenot herapy and/ or patients under radi.otherapy for

1

henét ol &udie RH torfopn papcopsiibied Prepariiop Aor Rapemicral AsBHBIS AP oWEeTAR ey

transpl ants.. 20 \en 1 ni st. t 0. f : R0 onpounds
of the ?lﬁi}ecﬁ?ﬁpgﬂwﬂ%ﬁangﬁ 5 E&I%Sttlf‘ﬁg%%dﬁ%%bgP]‘ﬁgall%un%rb%§ syéf; %&rﬁ}‘l‘?%)?r egenerate
cel I's thabpable cadRPhEELH ne@rd pH (@?4 BBk pH 69H 8-mdib peefelably, GOAMPSIYRSS of
this invention, can be adm nistered to nanmals, e.g., humans, in an

ef f ect i V.6) tnfoumta re¢amsietuted preparaioni fonetiabadnminiskratiorphar maceut i cal |y accept abl e
carrier, excipient, or dilyent, in unit dosage fqr nventional .

phar maceut | cAFCREEP ¥ waiesasngr oL Byetonor et for RTAMLAPPIAN at i ons
Oor 1B NPGSHrbli Rt A Hal I rhFRock 1R IRnSPRRMHRERIS & RdkdaEBEIE i PovRlddN T hEr oM

i mrunosuppressi on or an i'nmune deficiency or presynptomatic of AIDS. Any
appr opr mathed ot eesebntadimgsast fyatphooytesgr eenatopplatigedlls, ilmviveyoampl o, with
parenteral,. int raveng;{.;s, ) subgut aneous, intranuscul ar, int ac§%iigl ar,
int_ra.spillh%ﬂtlzvafl?ﬁ PIRIP eé‘?'tW&rlP YaRE %ft’)’éf‘itfaé‘ﬁ@& ong ?ﬁrpaﬁafé’&]l‘“; e F, or oral
admi ni Std i3l of ETARGHDA C1f i HEACARE B diREnR Oodlackil i QT Phutlh AU d

sol utions 'or suspensions; for ora adm ni stration, tornurations may“be in

t he forsnatlf athaiigtsngthe cappuingbio actidhdnqyatiemittin asasel sutlotreatmaht, 08Sthei n t he
form of powders, nasal drops, or aerosols. As noted above, .conpounds which
ar e2br aP3tipnhigifisgnesesasdayipe sy pdy @ megdical cgndjtiprcharpgierized by pgdegus#tent of t he
pH to agj.di L - : ' i - Lnpstration
i vi o SPrPREEE AR bA: (AT Mo oM R RTRe Pt oRElPharh QML T3 of
t he i nvgBiréd@nstitated @ypPISEdnbusd uhésreohditians leots e dintar cogpouad cdhe T cel |
activation process and thus be used to prevent unwanted inmune responses. 5
The conltsumatiyebys be heeditapeasticoheanetbeshplidtdatmems t her eof can be used to

enhance recal]-antigen speci.fic, .itnlnune responses. Lynphocytes fr.gm nost
Vo1 i ect od TTGMUPHEAF 8 BRHPIFEOS SHLER FrHE Gt iR P ITEPTEREoa T Ly 1o

r esppNndaddpidiRe gééntsaﬁ% LEANS thé\cShdifi@lClg:, a Mfer@HRRnt WILA QS8 Hiatds ABGVarbh I US:
infectivity and nechani sns of pathogenesis. Science 239, G 17-722 ( 1988)).
Thi s debrewblifesatmxhiflsaitldgmpbodyies af thematapoeticicolts. afdr ¢xangpld) dfeoromp©Dads dt cel |

10 nunber .decl.ine. Accordingly, it . is believed that these conpounds wll be
usef ul ﬁ’ﬁ IRYCBLPR G 2§ .lmlsltﬁgE%‘?/ ‘W%@‘@Fﬁ‘%?’&ﬁ&?‘?ﬂeae‘fﬁ ngWﬁbgac@ﬁ%&dd i mprove

| ymphocyiSiihtf\hicRArd dhebiiVal el o L Blrfioli G [ lcRBnbRCF it is
defective recall antigen responses which show up early after 1 nfection, and
by i npr dasimd tcCidilaeel partivuidrdiematopoietie cell tyips, theh p@well fackas andeytelangounds  of
the invention, in cyclic or linear form have 15 high affinity and

spedd fi which sigpulatepigliferaugn angdrliferepaon of sush qolidyredre eesdy el he] it {adinpwey

ot her t UL g o) didn - i ., CDA+ T
cel 1 5. - FRLERERHSRE 308023 Pl MR s DR g8 Siflniho ol

phar mac gifegintialior? gBfdrkukins 3 dad GR2Ehealved th masticsll ditedremtionl Gyamieytnabl e to
penetrate such cells. For exanple, many highly potent inhibitors of the HYV
prot ease have been devel oped, which despite their high affinities 20 for
the H'V proteinase, are limted in blocking HV in vivo owng to their
inability to get inside the CD2G bearing cells. These H 'V proteinase

i nhibitors can be |inked to a conpound of the invention (e.g., via coval ent
attachnent to an amino acid side chain or functional group in the non-CD2G

. Y b1 . o L



25 del'ivered into CD26+ cells. Even if a drug is capable of entering CD26+
. cells, the conpounds of the invention can be used to concentrate the drug
in CD26+ cells, thereby maxim zing the desired phar r’rdb@lﬁﬁ&i 82 activity
while mnimzing unwanted toxic side ¢ f5f_ects on other cells. This delivery
vehicle therefore provides a mechanismto prevent lysis of HV infected
cells, ( | ng: e g PR .

i nter naﬁ?‘%‘gw%é ngdt“?\é?[ﬂ# T%]fné?%et&go npo%)dglﬁéélle}(l:( fnogg d hnté%}gﬁu%gﬁéggvol}g%dd to
provi deinahy edsigdphilfdifferdatidtioar GMCSRIme@ogiRigt calohpstinting ferdpEI8H)C agent s
into CD2G bearing cells. The conmpounds of the invention or compositions

t her eof aisklh-baregavelrednaneconiesn differentiapors GMESIHGHSEand k- aeinydvedbn wit h

one anot her, oar.. iR, conbi.nat i i other  t her a i.c .agents, FEor exanple,
o R T SRR o LR RO e AN maRelt

conty neghfutdnfiafi®. F kT Bibahd RNavolvéteinaRh@sid Qi drowad iguchrsardessl of the

i mune system Wen adm ni stered, the pharmaceutical preparations of the

i nvent i ewthaomietppdre édvolvedSn phalmtye duftareraiatign.aBimelly,dhd selarenewislofand i n

phar maceut i cal | y-acceptably conpositions. Such preparations nma i_nely
ont ai iPUEIe: BRTPEFTIRIoBRUAL CElTssreas ouspine BesiioRa errequten s’s Fiing
opti ona tch hrapedt,l. e ragen 'W\%@n L G086, qaki S
shoul d ig)é%(ﬁ’a(g%sgtéﬁ?ta %hglc%ggtg% 18, utmﬁ%ﬂ)?%ﬁ)ar;ggngﬂgg% ?cdée%l%d %E%%Ept abl e
sal t s majll boapparnine id thysdef ardiadryt silpinehane. Bheausatteupetabiofulaccadimiibe salts

t her eof and are not excluded fromthe scope 10 of the invention. Such
phalGracte dayeatpn siEnateRHRRe v ©RIMIicd hemptoppictc progeritqrsells, dhey gndear e

not im - els | owi ifds: | QL L.,
e obr e bR S RAFPAT B kBT SRk ole ot s By v
citric, plofifd¥htfon oYl paticularHéffatdpoletic 01 tylpae The K&tegdMS Bictors are well known to
phar maceuti cal | y-acceptabl e salts can bé prepared as al kaline netal or

al kal i néwosof drdmatyt skill suhh agsamlodosiare gpormersiallyavailable ci um salts. The

phar maceuti cal cqonpositions 15 .al so nmay contain tional ly, suitable

Dt oser vat | veatc R e BE REAPRBIT G HI<ORE e b B SABt Whie<SBiap Bkns and
thiyeer ogfhe if@hfibieEan| Y FBHoRhE@ sikb! 8B} &ahic, hRbS the YO BB 8OWSoan be

i ntravenous, intranuscular, etc. admnistrations can be found in

Reni ngt withdraRhdrom e patiént al cGtdamc end cotiaitedPuith a dinearzeCoomp&iast aithe PA. A
variety of administration routes are availaple for treating a subject. The
Do t§ CurRFP S RO O Ut b GO HepEAnett REOg et Cals g he
parti culiare,G t oM | 4d WAg: &S gat ed
ot he Gou P PeOSBE, e ok SRHCEI art W SRTR ARD. ARG o

I nvent i emcugemtsyidl, lcyntageakthe gompaundd evifhrtAc isoed dells novianyo fedaatef

adm nistration that is nedically acceptable, neaning any node that produces

ef f4Lt i {pempidquepisthiingasdogalirpliee ommoyne In ks msnners SRS campauagds eap be
unaccep I [ ts,. 1.:01 i i . oral,
rectal ,gt ogi%ga téi%r?gg%ﬁé,rgo%toz}1812;4%}/(%1}%%?3%;&&%{%?%&1%Ei%:%rg&t%@é%?ﬂ%ﬁ of
adm ni sgtakitityOsT tBe SempdFids gHooRRE.NThEcells@ed ddhtatedovitearfBitovf kel | s, stem
cells or early lineage progenitor cells froma patient and contacti nﬁ t he
i sol at eePreegungs af the ntnre@u@@aﬁbemﬁe@uvetth stimulagnthi epllse thoyeafist thedreptedeellpy
rei ntroduci g %he iﬁeeaﬁleg el Iﬁ to the patient. The treated cells can be
rei nt r odadeq e ucteﬂ pca? P EhtCiPR %ﬁy manner known in the art for 30

admgni steri nﬁcé’dréilﬂg% a8dther aspEcRdf BeFhveinfibi, 3hdtRdtsi abe Prdkided orahbauimegf erred.
Conpositions suitable for oral admnistration may be presented as discrete
uni ts, suohnasyscapfuces). Tladeatundoefaheswentéacire adinst@ECtRObReCctiB
containin .predet erm ned, anount of the_conpound . of the invention. O her
conposi ’E“?egr?g lﬁ?’%‘lnﬁaﬁtglﬁmgt‘%én prmous efferdive o modelats imgme SEBus 1 qui ds

such asflﬁlcﬁéﬁf. ’odﬁlla{iélil bf Amaik hrsfuﬂ&ionaﬁafu&és?g\!ltﬁs n&hﬁpﬁéﬂo, lecf'ela?ihgt ion
does not i nclude an enteric coating since It 1S desirable to expose the
cyclic monmoufudsti@f suches bpyemiuladng poliféreti@cand spegfic damang fioesowbdf Che2®d
digestive tract to convert the cyclic nolecules to their |jnear

co er b@]npg cells to produce a prophylactic or therapeutic result relating to infectious disease,

cancer, and the like. Specifically included is the use of the compounds of the invention for

the treatment of disorders characterized by reduced T cell levels in vivo, e.g., HIV and other



As used herein, the term"parenteral" includes subcutaneous, intravenous,

i ntramuscul ar, or infusion. Conpositions suitable fgL parent era

adm ni stration conveniently conprise a sterile aque §E§9e532ation of the
conmpound, which is preferably isotonigmi th the bl ood of the recipient.

- Thi s aqueous preparation may be fornulated according to known 10 nethods
usi Nng Sk i r.Si 1 A9 n | ﬁg The
steril e&ilk%ﬁgﬂg? g%lcglpeglr‘g%gg5?#8%%%d§gqnay %gagﬁ's%?q{ﬁ%%:ﬁﬁ(}fg% a ?gglsz%rfluti on or
suspensfu@btidalso MRNdEYHBuCisERE Bited &, dycrasigPihabie flhétioanicohs 5wl vent, for
exanple, as a solution in 1,3-butane diol. Arong the acceptable vehicles
and sol Ywntessipg genarglly the IBAYNS yesiena irbtrgisp et reRIPIES orguppesfinbIPecidgally
isotonig sodiumchloride solution, ,ln addjtion ile, fixed oils are 15
convent s M i 8 30l iR aisCesp Lot i P o e EBPBi <

Pi U-OSEMBHMBhIARE cId [2e@fbréPrblifBbnBRUBIPSONE thvehEd st DSedSRtikRLdtE bI¥BAO- Of
di-glycerides. In addition, fatty acids such as oleic acid nay be used in
t he pr egdlrabliferatoh, asgeserthedbh dstail baloma\Bpeoifis conditinny thatmeybaitreatedit es ar e

not particularly suitable for |ong-termther and prophyl axis. They
coul d, ?FG%{}%& to'the IyeRf 4%&6‘?1%6‘@%9?6?‘3@ pendeilaspesis Of Beatveating ARdateat i on
w il be r y | ause of the
conven; SART b TRsdn IR EREhbEr iR ink CEERER PR GES

phar macsimintsadringahpeshpounds ofithy inventiemirehideyHDe infe@anhegldsmswheretdobage
formand may be prepared b of the methods well-known in the art of

( any
phdﬂmcv;nphﬁ@ytﬁ%%rﬁ@M@lytmrﬂ@hoef Reclis opttaek theingeplagnk pide sHRgoahds of the
i nventi i OGh.at: | i i er, LGh c i or nore
eesosof MRS bRt P B RELERE MG B R E oG
uni f or ndyteanglichak ammpRrlivn bf ¢aNgidegvddeort Oymaphbiderythicdd asBechadlbian Wi th a
liquid carrier, a finely divided solid carrier, or both, and then, if
necessaliyeagedialpidngy faHerede gduesultingtih deplaedn ofegelly obthstimpmyine gystem)s bate

tine-release,.de%gyed rel ease or stainedtreleage del.i ver d%%§tenz. Such
syst ems TEHRVAIRIUFTT EFRULNE A HRRHIARIS ISR, ALOBPMERLY AR IIHAS IS G {5 Bed
above,  JeBRfiRE HoRBd HRNAIF eBIELo 1t Re inlﬁﬁu%%?,ls?eﬁ{). and the physician. Many types

of release delivery systens are avail abl"e and Irnown to those of ordinary
skill in theThe tampduads bhidk idenpoh yarere bsed & Sirstletemcationas proliferation of

poly(l actide-gl ycolide), copol yoxal ates, 0.5 C. 2002 -24.

Dol cap UL D DG o by SetaRae Be LR yiss PHBSSTEVEraRnoy RYHABRYbut yr | ¢
acid, a i . f: f i

cont ai i ouOfk YORRABRAGRT b EARRARSYLER (in VTE- TR S IhreRkIP oy
Del i ver i 8ysddammisabhsen ofitht velapsord; pdrhixee withyesiharmmadehtidallgraeceptabide ctarier

in%%gding sterols such as cholesterol,, cholesterol esters and fatty acids
or 4Yeut ¥ush a5 pharmaceyiical. gisrilposaljoe. dThe patignt Gan.bgapy eptignt FrhoyHpisdiam fe| ease
syst ens; St - : i : : i ngs, essed
a5l of oo AR PLERY s RS, RS EPe: Mt RLY. R am RS

I npl ant sich26aditibes drk KBV ifbRegod, ikidrex ilir€ ahdee (idgasticall, cneeraodompanidded t o:
(a) erosional systens in which the conpound is contained in a formwthin a
mat ri x dubmpecytrsispleteg ehanpsberppy) g, bomg meamrowndisordars adpchyresult ip dpietah 4,

4,748, 034 d . 5,239, 660 .and 1Q.di ffusi I i.n_whi.ch ti
ommoneRniasyiE soaDa e if U dabee Jy® bbb ROR Pt Rb R R adE Bhsar | bod
in 48 S. pRRhestalNoditethalddy 288 codpéinds 85‘1%&&%;& SididictdromteratidARPas ed

har dwar'e del i very systens can be used, sone of which are adapted for

i mpl ant attiveimon eilymphoeytésgngitt@rerg. sulstrah patient ‘e laa@éegoushingriocytay atge
particularly suitable for treatnent of chronic conditions. long-term

ol ease oyt SDmurioinciss ST Hiah ArHior PRBPe R 1Y BPRReY [ a e g

arr ange@negﬁtigﬁl THR HethBEEAPSUISEE, thE%8hHIO o irf&?ea@@ﬁl'e‘ﬁﬁrdb@%leé%cﬁ%c TQEat

| east 10 days, and preferably 60 days. Long-term sustai ned rel ease inplants

ar e wel épetdicdona patientie slenafordr chilisam ¥ knfetted patidnés. art and i ncl ude sone of

t he rel ease systens descri bed above. . The conpounds described herein are

admthi st er ed!t ¢nedpperantAsPeckafithe dnvepton fhesubjssthasam abpoymally lgydayd obt ¢ he
conpoun o -

o Toot] T As0iEsERiishP pBh Rk LS RERER, hlenf RN AR b amol IS 1 e
age andiopbytsiedatelsoNdihdmaopsitid dell-tgpdpephtubehlogd tdlegheth a pleels@¥dhornyal of

the condition, the duration of the treatnment, the nature of the concurrent
therapy (if any), the specific route of admnistration and |like factors
within the know edge and expertise of the health practitioner. For exanple,
an effective anount for stinmulating T cell activation or hematopoiesis
woul d be an amount 25 sufficient to increase to a statistically significant
extent T cell activation or hematopoiesis as for exanple, neasured by
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0 5 DEC 2002 -25 with the disorder so as to slow or halt the devel opnent of

. or the progression of the disorder. Thus, it wll be understood that the

conpounds of the invention can be used to treat an a i di sor der

(e.g., transplant rejection) prophylagchally in subjects at risk of

- devel opi ng an i mmune response (e.g., recipients prior to transplant). As
used in -al " i nhibite . 1 or. i [ i se, an

o Tect 1 9 Db e, The it BrdreraBiy At B0ARBep B b ST IR 2 e

whi ch cani&hew petiobaThe dlvepgat harpatthalasyimporantappliaitishei the tdtdrition gune

system di sorder so as to prevent the disorder, slow its progression, or

hal t t heorprabgr protdcte lsvels pé newiraphis, syghionytas aust platelets. t Theqnest pradenredy

general | hat j dose be used, that is, the highest safe dose

accordi%%ntﬁcg8ﬁ%g%ﬁ%%%%§l judgnent. 10 General ly, doses of active

conppunds W hkcR@ink 10 ahGR&Usp&er OIBIAVAHBE 2 H@Nod B pkOHBed T sk Rl slay. |t

is expected that doses range of 0.001 to 100 ng/ kg wi Il be suitable,

pr ef er ablinyinetimg the tamaithana srbgeco hassenvabnatmalyniowilstel af hanatopaetidaymatumner

doses will result fromother for of adninistrﬁtio . such as jntravenous

adni ni sPiPad FEIF resulting HomNER M ZrithaA hemaatoppiglic oy aﬂgﬁmrec"tn 780 Wsuf f i ci ent

at the jpiti j L Lvely Lgher doses

by a ai arlnel REERFRPI £ oF WERRFcalRaR T WEfm Sl ERECR Y idrerRl B0

ext ent hilraberpdhematopbietie celirag npaumibicod delik i the sulsleteehgrein tHaydmingstration

contenpl ated to achi eve appropriate systemc |evels of conpounds. EXAMPLES

Thel Quor &f the agsth bpgias Pdehie s syhstantio By sigridtangaus 348y adgrnisiratjongf the

represepntative cycli.c, 20 ¢ 0 e_lnvent i . jonal
R e T S
| ynphocyiisngoptaii sbodiientEiha Memapaietic céll hitviRdt tMSePi dbndRdaldf Bwielel of
intended to limt the invention in an articularly preferred

.m . vay. A . : .
conpounkenadtopdietid eplleor matyre bloodicells al tg@m’omt @ncg thegerg@s ydmingstaredh 4n t he

wor ki ng_exanpl.es. Throughout this application and in rticular,. in each of
e ExSHEP UL SR AGE el FaerBRai i D e SrBPE BBk ang

T ustr gloedtivé feveS BrofeR®iy @Q@J%%B%Qdﬁali}%te&ﬂl‘o e shbjRctiBACIchd® WsOiRSn

di scl osed herein can be substituted for the particular reactive groups

(e.g., bdhamgerigdolpimmitannembodimentsirthewngeysisaseditsrestbiead thesubjrst pemtal cul ar
Exanpl es. Fornatjon of the cyclic, conpounds can he assessed, e.g., by NVR
30 EXAMPLEOtECt E&Mfw&é‘%srﬁ‘mmﬂ@s{%ﬁ% éﬁ‘ﬁﬁ’i‘i ﬁ’ég‘f %‘g‘%ﬁ“VF %’élo%‘?lrpounds
of the | i g\ ery simlar chem stry. These compounds are
designegﬂﬁﬁgﬁwgﬁg%gﬁﬁé¥9§3¥éctiver bind to the CD26 receptor. 0 5 DEC
2W2 - 26 Synt hesdr8ingfto bhethér a3peot oDthicdirentibme methpd ispdsvidedfod @sspatihged 1 n
Bachovchi n “493. Conversion of the |inear boroProline conpounds, to the

cycdl ¢ Hiespis|ticatmens Mydunpsmasgpaigiic qeHyrinbitesn Tihe methashiprolypernyistrigi ng

5.0, morapranaraary o B Rl ea e e bR BL ALl RGP Pt 70 P

ef fect #Heurakeféenwas Glilmbege HORE OubIEY bvdattisihengew il fastols. NMeahe EMbo¥iglent
form Conversely, under acidic conditions, the cyclic forn1undeggoes a

conf or nieiagei|stistudaiesestiomal celbprodpesiomofigrowth facion. ehhedgentaandderprefraedycl i c

and linear for of.. t ec ounds are hiol.ogical l tive (bind . to the
D26 r oLt 8P QRUTPHALDT e S PG RG] SmpOLr g e AR P detE: BRI G

bi el ngcAsky MirhvatiMEEelod! N0bter MR ITHELS theCRHPAUREST GRBIORd & th SERIped

wi thout prior treatnent to 10 induce a conformational change to the [|'inear

form Foonstshieg o6Ht-1pAr2, [Ls3, AhidghLHpHwht dLpp TPOe EROUM STy @UESFsFLY-3 s
enpl oyed. to prepare _the |inear boroProline conpounds. The standard peptide
coupl i nG'&eREMS 5&691 freM herder ahtefrl¥ e rRSURAdRIITIR K| g thersvBiee Brlesa than
readily I o | f I i s are
not Iin%?é%k%g?hﬁﬁggﬁggﬁgﬁfngagpggéﬁgﬁéﬁ fE. Bafa§§, Aﬁﬂvﬂfé EB%?%%

least 2 doses of the agent in an 18 hour period.

30 According to another aspect of the invention, a method is provided for treating a
subject to increase the number of hematopoietic cells or mature blood cells in the subject. An

agent is administered to a subject in need of such treatment in an amount effective to increase



15 to Peptide Chemistry, Ed.: John Wley & Sons, 1990; M kl os Bodansl cy,
Peptide Chem stry, A Practical Textbook, Ed.: Springer-Verlag, 1988; Mkl os
Bodansky, Principles of Peptide Synthesis, "Reactivity dh8l DECrgoggure
Concepts in Oganic Chemstry," Volunggl6é, Ed.: Springer-Verlag, 1984; and
- M1 cl os Bodansky, Principles of Peptide Synthesis, "Reactivity and

Structu : . i 1 St T ol : ¥ k - | ag,
1084, 20 e e e FfRP oo TEIE Bihd subjck® Mol o eyt s TG 7%
H- bor oPfisst agiheaugdiisisting W2 U848 @4 3 Aosdddr anfl 8 Hotnasedidd o Ths agents ard thst rat i ve
purposes only, and is not intended to |limt the scope of this invention.

Accor di Pgfesdaeeygroaudpscritgdsberir b angdmpeisay ewgodynenhdhesggenhist i ¢ rout e

previ ougl y: ' : - ihi:tion of

G pepti ayTrORAE RPEGCBRTrGERET SRRtH (s oS WA BouSinh erhote iy aneuce
of thes@hbdbi Bk k&ohd k&xiR¥ARE separhteen tigdesfréth théFikMekimelr dglahothenct i on, " PNAS
(U S A) 88, 1556-1559 (1991); also described in United States Patent No.

5, 462, 928hodimeni ilresigientals pdmisisiencd r o thindyrepinepreousistang dfy2 doseew pdaesdur e
(Kelly, T et al., "The efficient synthesi.s and.sinpl esplutipn of a
prol i nea'bB?B‘ﬁuartpgn«gg’t‘éll’erglﬂiﬂﬂ%%mg PR 1 FRaa erfﬁitlﬂ?etfrr‘ﬂmqget ﬁﬁ{  SCCa r ahedr on
49, 1009 haf : Wl r | ield
racenmi c%ﬁgﬁ%rﬁbgﬂggﬁ %‘ghi@ff{?ﬁfs %gggéﬂﬁ??gﬁ%@%%/ﬁ%4 Qf%lsas{()gﬁg(g%ﬁgﬁl}{’céél |y
pure L, fifthaegimen, Dsiitaepmmanoed sevehthAbgimenpwbéein caeh ef quck pegimdndgonkistsst
resod:vi ng. racem ¢ H boroPro t hrough cr%{stal lizatiqn with 0 5. DEC 2002 -27
optital 982 deses 9B Irersrn Ay 1P hoyre peiied 287 Bibstein (he &egimgns aRsepstyie I WGanedi of

i soner) qfolla [ - I i cal.l: ; - oPro
o the CPE S aRERLaRPbRy RO dizalhoPl o Bl o, APEbicH BB 01
No. 5, 462ahd8hallyldverididitoplit kyunt tahé the, dmondisleffociih exs trest@e it sabjebty:5- bor oPr o
were prepared in high optical purity by coupling racemc H 5 boroPro by
L-Lys aP@seleqied l@wlr% newigophélsu [ pihgr inpestertrathadimentythepsbiserhsrabnarimady er

intoits c onent L. D and .L dj ast ereqmers, usi ng revers se HPLC as

or evi oubry RBS AT PtomsR oatello mer oo B oot ABE Frei ww
Bactmv chdsRribedSaRRE 2t Mibdfanterbddtikbite tREASsabdsthol thére BP0 RYim AR RS € €OMTET S
and Kinetic Analysis of Their Inhibition of Dipeptidyl Peptidase IV. A New
Met hod fore thive fise sdgjmens, 0b nBirethan TougiregiBienslinagnare thanithise ré¢gymetts, Bhdevenni st ry
32, 8723-8731 él 93%«2&1 A specific protocol for obtaining a preferred
conpount® BTG 8t FRQESHMER- i s provided in Exanple 7. EXAMPLE 2: CYCLI ZATI ON
REACTI ON | depisb ﬁlhﬁ@un@asi&& AGhd ¥QekttREM olg8detiBARE b ietéatink % defitichefl €S of
Mononeri ¢ Conpounds as 15 Related to Inhibitory Activity of Sol ubl e CD26

( DP 1 V) hé¢mateppieticicelsoimiter ama subject.1 Speh dediciemsies tarearisahfobetamsle dkarst as a
slowy equi.li ratigg m xture of two conformations: an open chaig structure

(1 i4rear SHI5HE PPRATIMRETe% FOBLHEGAS T Stress: T SNEBRICIeRY (685 EYOIRHS €9 and a
cyclic | - ' Rrol i ' [ -1 nhi bt ory
( mact | TeAERE e 6 e Fealif) bR ERRAM i B Spd B AlabA 00
t he opefie@m@nccycli zed fornms of Xaa-boroPro inhibitors (conformational

equi l i brium of XaaboroProline inhibitors). The open, active, inhibitory

chai n speci e$h¢ Bveaiiay isgsefbl Inggneypl ipHpstercidslicigncies areated by hermagproiptic ¢l or ed
at neutral .pH T r ti.on s, fbully reversible: i N becones
ot edom RORH: A BSmBRRSHE e Btk 5 s SEgicRs S apps ARRT GEIPLD, BB Ves o
tr s 1t dddiof i%ainf@fPyhiZtaiRBs HlicdréiSe BT @b isited@idd hbmeopSieri@tdIBRn@lora new N-B
bond. The cyclized structure is the boron anal og of a di ketopi perazine, a
pr oduct mefurehlogéeells.n peptide chenistry. Cyclization |iberates one

| ent of th b | ai nj ng. th [ t f b in th
Sl o R ) AR BB
IS qui t 8aiRIBRIE cbEnSSHRANE baIpHiid) P8RS cyMsOfktiBiTocyiEs aﬁ@hﬁﬂ&ﬁ& (encubation at

hi gh pH never I'eads to the conpl éte”di sappearance of DP |V 'inhibitory
acti vi t yjmegdarmiyasef plahdetaadivargaRegakeyopytonaisl ataleishdgmpiddysesoimeaoasdts, on
was,the first eyidence that the actjve inhibitor was in a confornatjon
_equﬁi bAPFAISICENRS STBRETARTASPY: t“é?)tzlef’égggeﬁoﬁﬁﬁt AT TIEP RIS, BlAClets

i rrever iRl eyt DAt MR QD - grdifodys fand bifafrdpRheds Néh certain important aspects of the

invention, the agents useful according to the invention increase the number of neutrophils,



0 5 DEC 2002 -28 reformation of the open chain species fromthe cyclic

. structure is surprisingly low Thus, it was concluded that the | oss of
inhibitory activity in aqueous solution was due to a pH @cp8BCe2iB2
conformati onal equilibriumrather thang degradation reaction. The fact
~that the inhibitory activity does not go to zero for any of the Xaa-boroPro
5 i nhi b} vV, i | 1 ct that
Che'rev ey DL SR bRt P ConRERth ViR AR APREUTRAMbA Rl b, 1o ¢
shoul d beerpogsihlkor talifRasiiteced heuespenla, bllil"oﬂimi@i@Fﬁhi@ﬁieufré}ien’i%dC@ﬂﬁ@f mat i on
equi librium by measuring the apparent Ki at equilibriumand conparing it
wi t h thecutropeniki . 1t has been reported that the ratio of [cyclic] [open]
fornms, at neytral g -1 for Pro-boroPro gnd 1130:1 f Val - bor oPro
(WG 10 cut Hep i et Rt o e RBR R s S pnestesPlag BBEE o

| ts LonpaBeRbeddashekameiosthafdkkifidaah tife MDY id 1findIBBY Rixtd on of

D peptidyl Peptidase IV. A New Method for the Analysis of Sl ow,

Ti ght - Bi ndi ngné¢ mhpdgitant especBifdbhimnegionyis B3jor@gia8tfect(‘ho@Bil) or Thi s neans
that |ess than, 1% Pro-boroPro and Ie?,s t han 0. 1% of VaLéb?ro yo exists as
the operP'8H&HYE™ inpRg eillevglciteBormal™ eyt asiuse IBCAR PP § 1S NARE| ess,
under t : apai L : A R LQRS 2 Ki's of
under + By, AR RAR ANl Q1A RERR B RphbeHalls R Pk o Of
speci esind$ridial, ducls bdsdea mheahbimdreleielr cah aln, be(aradf) farledimpleaivhek aot her
inhibitors of DP IV thus far reported. The inventors believe that the

cycl ¢ pemasignds ussd to phtaimy beselinmrangs for eipertisllar groppriptosytieh thesubiest bind to
CD26. rdi ngl the inyentors predict th t he bi ol ogi g Lot of 20
the coniinab S pmiosa BB el R Eoupy o Sand feRthpabih yTbnel

(appr oxwak Rk ¥eihQOndividQhls WitlRRd 10NesOletdls ¥f REhAtSPR&tRI cellgnd e ki C
conpounds of the invention and per.mttlgg the confornational changes, e.g.,
| i near i geadram being indidnals having the(haghest levelslef henmtopaetin esllsobbivg, thens of t he
stomach). Thys, . if linearjization is, necessar it .C e, acconplished in

i vo- andiormal aebiesan REUgERh PeResTIAE AP RS B oFled, REeterbBERRTRER Bl at | on
cam e QoaenLaAlBesd &t phirdn@NRbaltBy s@56a¢ Fhikllve hd plisr RGbHeNakniabipoidiee

bi oactivity of the conpounds of thé invention can be increased by

appr oxi cak dibordd®0 Such QROmMAL]1eveld, theaddn be established s firesdlestesldvalteas taking cyclic
boroPro] i ne conpounds of the invention, in |yophylized or solid form have
i mpr ov et prepHnths EApRBY &t phich ang Yidpy! fje%%tf’?{mgaﬁrﬂqﬁar%ew@ PIRSPHET Cat i | i ty
of the Wnas; ' i t ar S
descri od Abue i ho pfe LN EOLR bxp RE o (A T R B PN 2
i dent i t Fitlea@nhdmegrood anothed phegelbifR] sinabérvagdn fhe, radgd caa backsdbicdepasitei on, or
mass. spectroscopy as deened necessary.. The cyclic conpounds of the

i nveht | BeTMeh Arepdeeiethvale ekitkewise; the dgvel wramubiechppjqide frggmentwitbg 0 5 DEC 20p2
t he pH L di G - o pot ency of inhibition
of CD2 G]tl %?%F%Oﬁ%]écséeeﬂéc |b\{/t:81i (?}“nbbf R{gﬁigﬁlﬁgﬁ%"?‘*@%}&?@%&éﬂnﬁe conmpounds can be

det erm ned UR] figheRONNENRSIRIN fdnge fartiFRtrepials)S dtsout eGP 3D g aVrdedl -3ssbpw) . In
addi tion, the 1 munonodul atory effects of the conpounds of the invention
are evafoukessphidy 01130pey ¢ (mepesPidon epsinophids GrAPOrpgr himerans1¥Ndfosy in vitro

experiments usin ell cultyre nethqds th ire bel i eved t e of
o di nar gaphieer fnd Rgnafes 4%l RsF damet cRoB SR mRhS o Do B v e
3! ﬁSEﬁ%\AENis ; TRt GBALs ACT I T¥ 1 KB CRFPL i for BlatdIXg 138% Q0 L 933 pave at
| east the fol I%g\?\n ng%ﬁ[operti es: (i) binding site 109i s the DP IV active
site; ah@ peril) Texlorbgoing rogss spetihedsSpanifidemictigvel The assays whi ch are used
to assess fupctional activity include: DPI X gal so referred to .
In connection with certain conditions, the medical community has established certain
preselected values. For example, mild neutropenia is characterized as having a count of
between 1000 and 2000 per 1, moderate neutropenia at between 500 and 1000 per 1and
30  severe neutropenia at below 500 per 1. Likewise, in adults, a lymphocyte count at less than
1500 is considered a medically undesirable condition. In children the value is less than 3000.

Other preselected values will be readily known to those of ordinary skill in the art. The



15 as "DPPI'V') activity, oral bioavailability and neutrophil proliferation
. assays and are described in detail below The cyclic conpounds may be
converted to linear formprior to performng the acti v 9\DE€sg8gs or assayed
directly without prior conversion. E PLE 4. MEASURI NG STANDARD CD26~DP
-1V ACTIVITY Assays to nmeasure CD2G (DP |V) activity can be perforrred on

the Co%ﬂﬁqﬁeﬁfl écia?dlﬁg tozl%e?rgreh& Sl s &/ﬁ)t& $isih 8f iﬁqg%g% 1&5@1;[/\%11

measur i he |n eractron o peptl omnmetic In CD26 or

DP 1V, @gseleidd asudspincludéng ivr@apleldlon of CD2G with |arger |igands, e.g.,
the HV Tat protein, have been devel OFEd (WG @utheil and WW Bachovchi n.
Separ ati on oProtecPye levelsind hetppigppigtiocglisgs tb@rfpmb@h@fq:qllaﬁq@uredatm@fahd Ki netic
Anal ysi hei h|bt|o of Di i e seIV A New Met hod for

t he Ana?sl%?f’é reisfe, < PRfigH, BPRds RS B vl Pgﬁg Welﬁ?5§¥‘?‘§/me§2“°’§‘ﬁ3 8731
(1993) ; |bhegion IWe% are Wl lé%wnBoYMosgbm)ﬁl%arf‘thlﬁﬁp, altl %"r@%lﬁﬂé fitting
Kinetics Data wth Nunerically Integrated Rate Equations and Its

Appl i caprotmetivelevhieofAratrygiils ml’ibcﬁledm)o 'hr@fh]tabBl adlicasy 1580. a Anal yti cal

Bi ochem stry 223, 1320 (1994) t heil, et al. -1 Tat Binds to DP
IV (CD26): ACEREELIte Wﬁﬂ%ﬁﬁ g Ve q)rrmmmgl&aw @ggﬂp arepgeiul as y, Proc.

Nat |
chr ot Sadumears Pyl HEPRUERAR) (il AR R HEEL L
subst r ainemi@uplressiorg RgNA DY éri Aﬂnﬂafenmad &othple Wikt iviral dicl%nAEﬁ)merﬁmNA and

AP- AFC are comrercially avail abl e , Enzyme Systens Products, Dublin,
cA) 10 Exalpie onditensurl sC2oRmnes) vmmumadiﬁqmcwsrx%tqﬂ@ezm NPOUFhe dat a

acm ni star o By B0 R gpledirkd B R e o B BSUATTR R e B i Gavage 1o

BALB/ C §iseenid{upub eryilies@fiodis) dhdimiRéld aRhtihe axd ﬁﬁﬂtﬁpl@fsclﬁbﬁlﬂre 1. Two hours
| ater bl ood sanples were withdrawn individually fromthe tails of the mce,

and the 5 DPPhaccupdunds pf e imveotios anpydicviasn netedlomaes lineatipation) oor omet ri ¢
assay. The data l.as .the %inhibition

of "t he PRI Ligs Mg SRh o8 B Sump g srvuB s bR aRe RS Ee ST seirt
ot R B e o pLE 6
STI MUL ATdn@iMoighctiNE U ROREs Y stdRCr B BERATHe@NcSiingowds alsé oan bdmsed ex ragsipatiagpear s
: Et F;ggslr,qefeglﬁg qngg%ee?se o]; ror}anI c(ﬁeﬁ%élﬁcB}/' gf Iggn(l:a%opcgletg c%llg\llsallecil(lsas%fID gp%tl\el:vr?trse I nj ected
patients undergoing chemotherapy and/or patients under radiotherapy for hematological or
other cancers, and patients undergoing bone marrow transplants.
20 When administered to mammals, e.g., humans, the compounds of the invention may
enhance the ability of the immune system to regenerate cells that are suppressed, e.g., CD4
and T cells. Thus, the compounds of this invention, can be administered to mammals, e.g.,
humans, in an effective amount alone or in combination with a pharmaceutically acceptable
carrier, excipient, or diluent, in unit dosage form. Conventional pharmaceutical practice can
25  be employed to provide suitable formulations or compositions to administer these compounds
to patients suffering from immunosuppression or an immune deficiency or presymptomatic of
AIDS. Any appropriate route of administration may be employed, for example, parenteral,
intravenous, subcutaneous, intramuscular, intracapsular, intraspinal, intracisternal,
intraperitoneal, intranasal, aerosol, or oral administration. Therapeutic formulations may be
30  in the form of liquid solutions or suspensions; for oral administration, formulations may be in

the form of tablets or capsules; and for intranasal formulations, in the form of powders, nasal

drops, or aerosols. As noted above, compounds which are orally administered do not require



wi th cycl ophosphami de at a dose of 220 ng/1{g. Normal controls received an
~injection of water, the vehicle alone. Comrenci ng on day-3 and conti nui ng
t hrough day-7, each formof 15 Val-boroPro (VBP) was ad@inDEE i08d twi ce
daily by oral gavage using a dose of 2,pg/ nmouse for each adm nistration.

- The different forns of VBP used were: "HC1 = linear, the HCl salt; Cyclic =

free b X . = ] ; .
Soi ut | ngusein e prdf il ooty B3R icfhAFidbhaRle ABGH AR Riration,
st or ed iasviéw oZ g2 aeldigledli®naient AQke difBstBleisgistor. of each formwas thawed on

day-3 and the thawed aliquots were then kept at 4C 20 for the duration of
t he dosi ng peh¢ eampausdsaf theiveatien erecosmesitions Hieeop sar eeesed decamral gee bnl y by

t he sane regi %en. Gougsd@f Ioour rteg)l i ca{:]ewrgn%ﬁimere used fe(gr each dose of
each f ofih f VUES RIRLFSE ALY LBRPE B1odi'P BET ALY TIHRF TPRITSH dual bl ood
sanp es wer eTkOdRsduRds bf @RiARAL&Rb! SonffosRRAES tHERIST 8arl BY Bselild nifa@Bs ai ni ng

m crotainer tubes. The data shown represent the nmean (+/- standard 25

devi at i eojll-eftigdsptafie imaune wspdrses dumshocules float mastfHlymndectidf ihdivedwalsc ount

of peripheral blood sperars stained with Wight G ensa, d_a total white
el | CoMRDInBARYRHEE QeHEch hDRbEPT ORI ERbo {Erecthaigras (A ot Faisy Rhbeyt es
with 0.5% acet | kd: EMNPL : gcgt

reacti oﬁ{g%h@ndé{gn%?g? hi’s efaﬁn%%"éwg?g%ﬁ&% %g%ﬂgl_éﬁ%él éﬁgﬁgg . ES%%\EI\)/eP%- "TA.

Pr opose6ll B220(10p8)Y)! Th doyeet Bakxhibittd virdy dite infecttin and 1sidissferef@D4-t Micsll
protocol is shown in Figure 5 wherein the Reagents and 0 5 DEC 2002 -31
Cond t i Wb decling. fAsicprsiiaely it 1sdeligvag that|these campewngs vill e anelsl Britaatage: i .

-butyl Lithi wm t . iam ne: il i :
okt hl L IS AORARAL S D BP0 Uit sl LAy,
aci d; Vindphdaneslt aheli@ither the defectart e 048I gby tdp OB Which sBeW ap catiiylter

acetate, vii. recrystallization. 5 References: S.J. Couttes et al. J. Med.
Cher n. 19¢@tiogandygmpraving CidhyeeBmumbersTet r ahedron Letters 1993, 49, 1009;

P. Beale et al. Tetrahedron, Letters 198 30, 1197. a F.R_ Bean et al. J.
Aner. Chem %5‘_8? lt]‘.@é_ l,evg(il, ahéheggm%u%eényg%lo&%&gﬁ ¥ Rigar TRESr oPr o-
15,135, 3Rek %»éﬁrﬁty%e%gé&hci%sf& CD2PHER cdl1Be 1 RaAIHOMe SABAIR deRVerl b 8thRF Ot ocol

is shownin Figure 6. The mass of starting material, ( 1 S, 2S 3R 5

S) - pi nathedipeltidagens|to,dind entd Ril-Bo2Gberriagladls, eeg P4+ TcAlls. Thus, theact i on

schene for this protocol is as follows; : .
compounds oP the invention can be used to X\glver pharmacological agents inside CD26-

bearing cells that normally are unable to penetrate such cells. For example, many highly
potent inhibitors of the HIV protease have been developed, which despite their high affinities

20 for the HIV proteinase, are limited in blocking HIV in vivo owing to their inability to get
inside the CD26-bearing cells. These HIV proteinase inhibitors can be linked to a compound
of the invention (e.g., via covalent attachment to an amino acid side chain or functional group
in the non-CD26 binding portion of the molecule (the amino terminus), provided the
attachment does not adversely affect the ability of the compound to cyclize at neutral pH) and

25  delivered into CD26+ cells. Even if a drug is capable of entering CD26+ cells, the
compounds of the invention can be used to concentrate the drug in CD26+ cells, thereby
maximizing the desired pharmacological activity while minimizing unwanted toxic side
effects on other cells. This delivery vehicle therefore provides a mechanism to prevent lysis
of HIV infected cells, e.g., by delivering AZT to CD26+ cells. Thus, the CD26

30 internalization activity of the compounds disclosed herein can be used to provide a vehicle for
delivering and concentrating other therapeutic agents into CD26-bearing cells.

The compounds of the invention or compositions thereof can be administered alone or



1. Charge CH ,Cl2 (A x 20 nL/g) 15 2. Charge BOC-valme (A x 0.7GlL g/g) 3.
Cool to 0-5C 4. Charge hydroxybenzotriazole (A x 0.473 g/[gg D'_EC %?rge EDCI
(A x 0.874 g/ g) FW191.71 (EDC is

"1-(3- Di net hyl am nopr opyl ) - 3et hyl car bogj i m de hydrochl aride") 20 G Stir
-for 30 minutes at 0-5C 7. Charge (1S, ZS 3R SS)- pi nanedi ol

Pyr roli /J&?ﬂ%lgsﬂ&ﬁ%lap G al]OFl:{CI’ (q?'rﬁ\?\#&ﬁ?mﬁlon&mt@ﬁﬁ%ﬁ&xgﬁg%%E%H@r @%9' I ne ( A X

0.722 | ow war m’s 0 room tir overnight

25 11. Masiplyitidatrineit Wlth(o‘x\eX)r $hove 1 thg Lorhgountd if thed ihenlith KHSEE-cdbined. 5 nl/ g)
13. Wash with Sat'd NaZCO, solution (A Xx 9.5 n/g) 14. Dry over MySO- 15.

Filter withowah tradipiong théragies for dregfang leqrdcrsnétlwmmm@mem x 0.1 L/ g) 30 1

G Concentrate to dr nes 7 Theor A X ect =t heory (95 to
98% obser vegﬁ‘?f"élfiﬂu ﬁa"ﬂé’ée‘étféb re%?’éatE%&r\?g/Ll% ““0“ ar appliéd in

HZN-{ Sl | , 9 The
reacfgl onI@lﬁéér?}erg{ Q%DC% sa(’lﬁ :ag}[%g(ﬁ;t? aﬁﬁg@m@%’éw%ﬁ%ﬁ&ﬁg Comgg&alg{??ol | ows:

1. Char §echljvepiChtion niEtyzOuiidelx c@ntaid salt/tyiffeting agefdtsames&vﬁm@ud:mﬂqmt]htdﬁydr ous
HCl into the solution for . Cool _to 0-5C 4. Charge

N- BOC- ( 9ytieray alwtﬁealbwtber(tfgawtwg@éf Biheanset Bmekces, ?hfr 8 shqudrBant =A)

5. Sti 10
o, concRRYFATARRy Roh BEb LA ShEmi Al RudMabic i RAPSHHTRRLEL LG
Yield: 1£2d% Eﬁéﬁbﬁhﬁaﬁﬁhce@j@ll@%(c&épta\lﬁﬂé sdlikhdresfard are ﬂd?@i&ludéﬂ fihie thieobe on
schene for this protocol is shown in Flgure 8 and is as follows: 1. Charge

H, NQ ) ofthp ipventie r Swehphemmop® gir!send pharmeeetishlle-aecsptablacplts ingtndat ki)
are not limited to, those prepared from the following acids: hydrochloric, hydrobromic,
sulfuric, nitric, phosphoric, maleic, acetic, salicylic, citric, formic, malonic, succinic, and the
like. Also, pharmaceutically-acceptable salts can be prepared as alkaline metal or alkaline
earth salts, such as sodium, potassium or calcium salts. The pharmaceutical compositions

15  also may contain, optionally, suitable preservatives, such as: benzalkonium chloride;
chlorobutanol; parabens and thimerosal. Carrier formulation suitable for oral, subcutaneous,
intravenous, intramuscular, etc. administrations can be found in Remington’s Pharmaceutical
Sciences, Mack Publishing Co., Easton, PA.

A variety of administration routes are available for treating a subject. The particular

20  mode of delivery selected will depend, of course, upon the particular compound selected, the
severity of the condition being treated and the dosage required for therapeutic efficacy. The
methods of the invention, generally speaking, may be practiced using any mode of
administration that is medically acceptable, meaning any mode that produces effective levels
of the active compounds without causing clinically unacceptable adverse effects. Such modes

25  of administration include oral, rectal, topical, nasal, interdermal, or parenteral routes. Such
modes of administration also include obtaining T cells or bone marrow cells, stem cells or
early lineage progenitor cells from a patient and contacting the isolated cells with the
compounds of the invention ex vivo, followed by reintroducing the treated cells to the patient.
The treated cells can be reintroduced to the patient in any manner known in the art for

30  administering viable cells.

Oral administration is particularly preferred. Compositions suitable for oral

administration may be presented as discrete units, such as capsules, tablets, lozenges, each



to a flask 2. Charge HzO (A x 25 nm/g) 3. Adjust pHto 2 with INHO (if

. necessary) 20 4. Charge Hexane (A x 25 nL/g) 5. Charge phenyl boronic acid
(A x 0.333 g/g) 6. Stir vigorously 7. Decant hexane Iayergg Z@ ace with

fresh hexane after 30 m nutes 8. Agai 3r_epl ace hexane | ayer alpt

-mnutes 25 9. Repl ace hexane | ayer aft®r 90 minutes 10. Repl ace hexane

| ayer aécfn%mﬂ‘é% ﬁe&%&ﬁneﬁil%o%nlt Bg@géﬂﬁgkd %tzthe‘? e%ﬂat € he l & er$ 013 Load

aqueous T ayer prepar e I on ex ange co L™ m 30

14.  El utmeludt shispan ol dquértidlligalds Ja‘rSnothdlﬁe@u.Wh Wldssifell abllsydp); 1@ dian
Lyophi li ze appropriate* fractions - 33- C Q2 17. T eory A x 0.55G

g/ g ex pelntllsgm tPoefomblyotarrgladeparation: does;%t*mqmdB an| ergeyioNigating MaCGH ¥ oduct

| h 2 N-
B ey iR S e IR oG coBaEh RanT e nmiraienic s i suulitions ofsun | n
F' ng e & géﬁgle'tlsdc@t% cfoﬁlzérpﬂ{% cgfé-hc fﬁ@le@l@é R& tﬁgi} 11}(@4r c()@tellﬁ%@ Pro, 1P070, charge

of 0.1 N H Lyophillize the product 10 Theory
g IPO7O X As hichzi@elEthe@etnn “p]ima%rﬂbmﬂudeslsahcetadeoﬁpﬁl%a@dmes enbodi nent s
are within the following clains,  —~_ . r. w...... - | VL. 1~~"LV

intramuscular, or infusion. Composmons sultable for parenteral administration conveniently
comprise a sterile aqueous preparation of the compound, which is preferably isotonic with
the blood of the recipient. This aqueous preparation may be formulated according to known

10 methods using suitable dispersing or wetting agents and suspending agents. The sterile
injectable preparation also may be a sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-butane diol.
Among the acceptable vehicles and solvents that may be employed are water, Ringer’s
solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils are

15  conventionally employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono- or di-glycerides. In addition, fatty
acids such as oleic acid may be used in the preparation of injectables. Intravenous or
intramuscular routes are not particularly suitable for long-term therapy and prophylaxis. They
could, however, be preferred in emergency situations. Oral administration will be preferred

20  for prophylactic and other treatment because of the convenience to the patient as well as the
dosing schedule.

The pharmaceutical compositions may conveniently be presented in unit dosage form
and may be prepared by any of the methods well-known in the art of pharmacy. The methods
include the step of bringing the compounds of the invention into association with a carrier

25  which constitutes one or more accessory ingredients. In general, the compositions are
prepared by uniformly and intimately bringing the compounds into association with a liquid
carrier, a finely divided solid carrier, or both, and then, if necessary, shaping the product.

Other delivery systems can include time-release, delayed release or sustained release
delivery systems. Such systems can avoid repeated administrations of the compounds

30  described above, increasing convenience to the subject and the physician. Many types of
release delivery systems are available and known to those of ordinary skill in the art. They

include polymer base systems such as poly(lactide-glycolide), copolyoxalates,
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15  constructed and arranged to delivery therapeutic levels of the active ingredient for at least 10
days, and preferably 60 days. Long-term sustained release implants are well-known to those
of ordinary skill in the art and include some of the release systems described above.
The compounds described herein are administered in effective amounts. An effective
amount is a dosage of the compound sufficient to provide a medically desirable result. The
20  effective amount will vary with the particular condition being treated, the age and physical
condition of the subject being treated, the severity of the condition, the duration of the
treatment, the nature of the concurrent therapy (if any), the specific route of administration
and like factors within the knowledge and expertise of the health practitioner. For example,
an effective amount for stimulating T cell activation or hematopoiesis would be an amount
25  sufficient to increase to a statistically significant extent T cell activation or hematopoiesis as
for example, measured by increased cell numbers or by increased T cell activity. An effective
amount for stimulating a desired immune response also can be measured, for example, by
determining a change in the immune function in a subject (e.g., increased B cell response,
increased cytotoxic T cell response, stimulation of bone marrow cell proliferation, increase in
30  white or red blood cells, or an ability to slow, halt, or prevent an infection or cancer). An

effective amount for treating an autoimmune disorder or allergic disorder would be that

amount sufficient to lessen or inhibit altogether the immune or allergic response associated
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patient tolerance permits. Multiple doses per day are contemplated to achieve appropriate
systemic levels of compounds.
EXAMPLES
The working examples demonstrate the oral bioavailability of a representative cyclic
20  compound of the invention and the functional activity of this compound with respect to
stimulating the proliferation of lymphocytes in vivo. The examples are illustrative only and
are not intended to limit the invention in any way. A particularly preferred compound of the
invention, cyclic Val-boroPro (“PT-100"), is used in the working examples.
Throughout this application and in particular, in each of the Examples and drawings,
25  particular embodiments are described and illustrated. It is to be understood that any of the
reactive groups disclosed herein can be substituted for the particular reactive groups (e.g.,

borony! group) shown in the drawings or described in the particular Examples. Formation of

the cyclic compounds can be assessed, e.g., by NMR.

30 EXAMPLE 1: GENERAL SYNTHESIS OF COMPOUNDS

The synthesis of the compounds of the invention involves very similar chemistry.

These compounds are designed such that they selectively bind to the CD26 receptor.
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conposition 1n a arrier”having”an
for foriRened HopsRBEHE &di'hﬁtﬁmds. The standard peptide coupling chemistry methods and

procedures used in this invention are readily available. Examples of books using these

methods include, but are not limited to, the following citations: P.D. Bailey, An Introduction
15  to Peptide Chemistry, Ed.: John Wiley & Sons, 1990; Miklos Bodansky, Peptide Chemistry,

A Practical Textbook, Ed.: Springer-Verlag, 1988; Miklos Bodansky, Principles of Peptide

Synthesis, “Reactivity and Structure Concepts in Organic Chemistry,” Volume 16, Ed.:
Springer-Verlag, 1984; and Miklos Bodansky, Principles of Peptide Synthesis, “Reactivity
and Structure Concepts in Organic Chemistry,” Volume 21, Ed.: Springer-Verlag, 1984.

20 The compounds of the invention can begin with the synthesis of H-boroPro as taught
in WO 98/00439. Use of H-boroPro is for illustrative purposes only, and is not intended to
limit the scope of this invention.

According to WO 98/00439, H-boroPro was prepared by the synthetic route
previously developed and described (G.R. Flentke, et al., “Inhibition of dipeptidyl

25 aminopeptidase IV (DP-1V) by Xaa-boroPro dipeptides and use of these inhibitors to examine
the role of DP-IV in T-cell function,” PNAS (U.S.A.) 88, 1556-1559 (1991); also described in
United States Patent No. 5,462,928). Alternatively, H-boroPro may be produced by a new
procedure (Kelly, T.A., et al., “The efficient synthesis and simple resolution of a proline
boronate ester suitable for enzyme inhibition studies,” Tetrahedron 49, 1009-1016 (1993)).

30  Both of these synthetic routes reportedly yield racemic H-boroPro pinanediol.

According to WO 98/00439, stereochemically pure L, L and L, D diastereomers of Z-

Lys-boroPro were prepared by first resolving racemic H-boroPro through crystallization with
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EXAMPLE 2: CYCLIZATION REACTION

Identification of Active (Open) and Inactive (Cyclic) Species of Monomeric Compounds as
15  Related to Inhibitory Activity of Soluble CD26 (DP 1V)

In aqueous solution at all pH values, the inhibitors exist as a slowly equilibrating
mixture of two conformations: an open chain structure (linear boroProline compound) which
is inhibitory (active species), and a cyclic structure (cyclic boroProline compound) which is

20  non-inhibitory (inactive species). See Fig. 3 which is a diagram showing the structures of the
open and cyclized forms of Xaa-boroPro inhibitors (conformational equilibrium of Xaa-
boroProline inhibitors). The open, active, inhibitory chain species is favored at low pH while
the cyclized structure is favored at neutral pH. The reaction is fully reversible: the open chain
becomes predominant at low pH. The open chain to cyclic species reaction involves a trans to

25  cis isomerization of the proline and the formation of a new N-B bond. The cyclized structure
is the boron analog of a diketopiperazine, a product often seen in peptide chemistry.
Cyclization liberates one equivalent of H+ thereby explaining the requirement for base in the
cyclization reaction and acid in the opening reaction. The cyclic structure is quite stable in
aqueous solutions of high pH.

- 30 Prolonged incubation at high pH never leads to the complete disappearance of DP IV
inhibitory activity for any of the Xaa-boroPro compounds examined. This observation was
the first evidence that the active inhibitor was in a conformation equilibrium with a non-

inhibitory species rather than undergoing an irreversible inactivation. The half life for the
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. contacting said | ynphocytes or hematopoietic cells by a process conprising
obtaining the T cells, bone marrow cells, stemcells, s8PobEl 2002/ 1s, or
early lineage progenitor cells fromthg subject, contacting the isolated
-cells with the conpound ex vivo in an anount effective to stinulate the
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er yta ointhitaies, By&l St pkdlogadascubdtion, ThRtHes &ilifthé Faat MaBBe raveyeqbattival d
condition is kidney failure resulting 1n depletion of hematopoietic cells
or is al-boewslinte ppse chiabois dlow, segaebted thpt itshowldba pdssible iemegsur@e45. The use
of claim3 ition is..an aytoi nmune di sease. .46. The use

_ .wher ei n ia'!tg condi I _
of cl ai HAS IR EPEH I e EGHRIMANSR CALIIPHIR Y dREASETRA EY BB oM r esul ti ng

from deglgfin@in 9hd 6§hb&if it WG thd TR, SIY §4EH8en r('a&)orted that the ratio of [cxglic] :
.A . ALh_. ALh. ALL9. ALUsL. U&L. ALhs . ALUL. ALh™ I . AL{& . AL{ L. ALh_. ULCL. ALhL.

ALNL. AL[dperl Rsts,Al deutll bHAIsHIS6ALfok PAL-béroPy atkddl 1804 9r WakBoraP1d @V ALh% A L. A
vaid ORI uvhihpichin Sepieatom i L-Ror Ul horo EanEsiy CapBtvPEa) cav] cal ca
V] ca] cap} Lk Ginddh GnPkGRAGaRkidr Pheh 3libfiolbs Dl epRdyBehbtidase IV. A New
Method for the Analysis of Slow, Tight-Binding Inhibition, Biochemistry 32, 8723-8731
(1993)). This means that less than 1% Pro-boroPro and less than 0.1% of Val-boroPro exists
as the open chain, inhibitory species, at equilibrium at pH 7.0. Nevertheless, under these
15 conditions the inhibitors behave as though they had Ki’s of 2.5 nM and 1.8 nM respectively.
This apparent Ki of the “fully inactivated” species is still substantially better than, (~1000-
fold) that of other inhibitors of DP IV thus far reported.
The inventors believe that the cyclic compounds of the invention have the ability to
specifically bind to CD26. Accordingly, the inventors predict that the biological function of
20  the compounds of the invention could be significantly increased (approximately 100-1000
times) by orally administering the cyclic compounds of the invention and permitting the
conformational changes, e.g., linearization, to occur in vivo (e.g., under the acidic conditions
of the stomach). Thus, if linearization is necessary, it can be accomplished in vivo and
therefore, therapeutic concentrations in the systemic circulation can be generated in situ and,
25 accordingly, it is believed that the bioactivity of the compounds of the invention can be
increased by approximately 100 - 1000 fold. In addition, it is believed that the cyclic
boroProline compounds of the invention, in lyophylized or solid form, have improved shelf
life properties, thereby contributing to the further utility of the compounds of the invention.
Each of the compounds prepared as described above can be purified to homogeneity
30  using HPLC and its identity can be confirmed by NMR spectroscopy, amino acid
composition, or mass spectroscopy as deemed necessary.

The cyclic compounds of the invention can be converted to linear form by adjusting
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L10%& (These methods use the chromatogenic substrate Ala-Pro-p-nitroanilide (AppNA) and

fluorescent substrate Ala-Pro-7-amino-4-trifluoromethyl coumarin (AP-AFC). AppNA and
30  AP-AFC are commercially available (e.g., Enzyme Systems Products, Dublin, CA).

EXAMPLE S. MEASURING ORAL BIOAVAILABILITY
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The data for this example appears in Figure 2.

On day-0, female BALB/c mice of 6-8 weeks of age were injected intraperitoneally
with cyclophosphamide at a dose of 220 mg/kg. Normal controls received an injection of
water, the vehicle alone. Commencing on day-3 and continuing through day-7, each form of

15  Val-boroPro (VBP) was administered twice daily by oral gavage using a dose of 2 pg/mouse
for each administration. The different forms of VBP used were: HC1 = linear, the HC1 salt;
Cyclic = free base, not salt; and MeSO4 = linear, the methylsulfonate salt. Solutions of the
different forms of VBP were prepared in 0.1 N HC1 and stored as frozen aliquots at -20°C.
An aliquot of each form was thawed on day-3 and the thawed aliquots were then kept at 4°C

20  for the duration of the dosing period. Normal and saline control groups received saline only
by the same regimen. Groups of four replicate mice were used for each dose of each form of
VBP and the control treatments.

On day-7, individual blood samples were collected from the tails of each mouse into
EDT A -containing microtainer tubes. The data shown represent the mean (+/- standard

25  deviation) of absolute neutrophil counts calculated from a different count of peripheral blood
smears stained with Wright Giemsa, and a total white cell count performed in a

hemocytometer after the lysis of erythrocytes with 0.5% acetic acid.

EXAMPLE 7. SPECIFIC SYNTHESIS PROTOCOL

30 The reaction schemes for this example are provided in Figure 5.

EXAMPLE 7A. Proposed Boronoproline Synthetic Route

The reaction scheme for this protocol is shown in Figure 5, wherein the Reagents and
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The mass of starting material, (15,2S,3R,5S)-pinanediol Pyrrolidine-2R*-Boronate
HCI, equals “:A”. The reaction scheme for this protocol is as follows:
1. Charge CH,CL, (A x 20 mL/g)
2 Charge BOC-valine (A x 0.761 g/g)
3. Cool to 0-5°C
4. Charge hydroxybenzotriazole (A x 0.473 g/g)
5 Charge EDCI (A x 0.874 g/g) FW=191.71 (EDCI is “1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochlaride™)
20 6. Stir for 30 minutes at 0-5°C
7. Charge (1S,2S,3R,5S)-pinanediol Pyrrolidine-2R*-Boronate HCI (amount =A)
8. Charge 4-Methylmorpholine (A x 0.722 mL/g)
9. Allow to warm slowly to room temperature
10. Stir overnight
25 11.  Wash with water (A x 9.5 mL/g)
12. Wash with 1M KHSO, (A x 9.5 mL/g)
13. Wash with Sat’d Na,CO, solution (A x 9.5 mL/g)
14. Dry over MgSO,
15. Filter through a plug of silica gel, eluting with EtOAc(A x 0.1 L/g)
30 16.  Concentrate to dryness
17. Theory = A x 1.57 g/g expect=theory x (95 to 98%)
Observed Yield: 84%
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he reaction scheme for this protocol is shown in Figure 7 and is as follows:

1. Charge 1M HCl in Et,0 (A x 37.2 mL/g) to a flask
5 2 Bubble anhydrous HCI into the solution for 10 min

3. Cool to 0-5°C
4, Charge N-BOC-(S)-Val-(R)-boroPro-(1S,2S,3R,55)-pinanediol ester, [IPO68
(amount=A)
5. Stir overnight, allowing mixture to warm slowly to room temperature.

10 . Concentrate to dryness
7. Theory = A x 0.858 Expect _100%
Observed Yield: 106%

EXAMPLE 7D. Cyclo-(S)-Val-(R)-boroPro, IPQ70

15 The reaction scheme for this protocol is shown in Figure 8 and is as follows:
1. Charge H,N-(S)-Val-(R)-boroPro-(18S,2S,3R,5S)-pinanediol ester, HCl (Amount=A)
to a flask
Charge H,0 (A x 25 mL/g)
Adjust pH to 2 with 1IN HCI (if necessary)
20 Charge Hexane (A x 25 mL/g)

Charge phenyl boronic acid (A x 0.333 g/g)

2

3

4

5

0. Stir vigorously
7 Decant hexane layer and replace with fresh hexane after 30 minutes
8 Again replace hexane layer after 60 minutes

9

25 Replace hexane layer after 90 minutes
10.  Replace hexane layer after 120 minutes
11. Stir overnight
12. Separate the layers
13. Load aqueous layer on prepared Dowex 50-X2-100 ion exchange column (H*form)
30 14.  Elute with H,0 until neutral
15. Elute with 1:50 NH,OH:H,O

16. Lyophilize appropriate* fractions
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& ()-1# r qu ?rol{%ﬁ’(g'?i)echarge I. 4? %/é of 0.1 N %jf
St1r 10 min

3. Lyophillize the product
10 Theory = g IP070 x 1.17 g/g Expect _100%
Observed Yield: 106%

Other embodiments are within the following claims.
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5 wherein each X and X; is, independently, a hydroxy!l group or a group capable of being
hydrolyzed to a hydroxyl group in aqueous solution at physiological pH; and X represents a side
chain of an amino acid or 2 peptide which mimics the site of a substrate recognized by a post
prolyl cleaving enzyme; and ‘

(2) a pharmaceutically acceptable carrier.
10
2, The composition of claim I, wherein the cyclic boroProline compound is selected from
the group consisting of L-Val-S8-boroPro, L-Val-R-boroPro, D-Val-S-boroPro, and D-Val-R-
i ‘ boroPro.

153, The compasition of claim 1, wherein the cyclic boroProline compound is selected from
the group consisting of L-Vzl-S-boroPro and L-Val-R-‘boroPro

4, The composition of claim 1, wherein the cyclic boroProline compound is selected from

. the group consisting of L-X-S-boroPro, L-X-R-boroPro, D-X-S-beroPro, and D-X-R-boroPro,

'210 wherein L-X is an amino acid in an L configuration or a peptide containing amino acids in an L
configuration. '

. ' 5. The composition of claim 1, wherein the cyclic.boroProline compound is selected from
'« i the group consisting of L-X-S-boroPro and L-X-R-boroPro.
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10 & The composition of any of the foregoing claims, wherein a linear boroProline

compounds represents less than 5% by weight of the composition.

9. The composition of any of the foregoing claims, wherein a linear boroProline

compounds represents less than 1% by weight of the composition.

10. The composition of any of the foregoing claims, wherein a linear boroProline

compounds represents less than 0.5% by weight of the composition.

11. The composition of any of the foregoing claims, wherein a linear boroProline

20  compounds represents less than 0.1% by weight of the composition.

12. The composition of any of the foregoing claims, wherein a linear boroProline

compounds represents less than 0.05% by weight of the composition.

25 13.  The composition of any of the foregoing claims, wherein a linear boroProline

compounds represents less than 0.01% by weight of the composition.

14. The composition of any of claims 1-13, wherein the cyclic boroProline compound is a
Val-boroProline compound.

30
15.  The composition of claim 14, wherein the cyclic boroProline compound is Val-

boroPro.
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contains at least 98% L amino acids and the boroProline is in the R or S configuration.

20. The composition of any of claims 1-15, wherein the cyclic boroProline compound

15  contains at least 99% L amino acids and the boroProline is in the R or S configuration.

21.  The composition of any of claims 1-15, wherein the cyclic boroProline compound

contains at least 99.5% L amino acids and the boroProline is in the R or S configuration.

20 22.  The composition of any of the foregoing claims, wherein the carbon-boron bond is in

an L configuration.

23.  The composition of claim 1, wherein the cyclic boroProline compound is a cyclic Val-
boroPro.

25
24, The composition of claim 23, wherein the carbon-boron bond is in an L configuration.
25.  The composition of claim 1, wherein the composition is formulated for oral
administration.

30
26. The composition of claim 1 or 26, wherein the cyclic boroProline compound is a Val-

boroProline compound.
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A method for manufacturing a pharmaceutic composmon comprising:

placing a ¢yclic boroProline compound having the structure of formula I

wherein each X, and X; is, independently, a hydroxyl group or a group capable of being
ﬁg'drolyzed to a hydroxy! group in aqueous solution at physiclogical pH; and X represents a side
chain of an amino acid or 2 peptide which mimics the site of a substrate recognized by a post
prolyl cleaving enzyme in a pharmaceutically acceptable catrier.

30.  The method of claim 29, wherein the pharmaceutically acceptable carrier is suitable

20  for oral administration.

31.  The method of claim 30, further comprising the step of formulating the composition

into a tablet or capsule which does not include an enteric coating.

25 32, The method of claim 29, wherein the pharmaceutically acceptable carrier is suitable

for parenteral administration.

33.  The method of claim 32, further comprising the step of lyophilizing the composition
to form a lyophilized preparation.

30
34. The method of claim 33, further comprising the step of reconstituting the composition

in a pharmaceutically acceptable carrier having an acidic pH for forming a reconstituted
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wherein each X, and X, is, independently, a hydroxyl group or a group capable of
being hydrolyzed to a hydroxyl group in aqueous solution at physiological pH; and X
represents a side chain of an amino acid or a peptide which mimics the site of a substrate
15  recognized by a post prolyl cleaving enzyme, for manufacturing a pharmaceutical for
stimulating activation or proliferation of human lymphocytes or hematopoietic cells.

36. The use according to claim 35, wherein said pharmaceutical is for contacting said
lymphocytes or hematopoietic cells by orally administering said pharmaceutical to a human
20  patient diagnosed as having a condition characterized by inadequate lymphocyte or

hematopoietic cell activation or concentration.

37. The use according to claim 35, wherein said pharmaceutical is for contacting said
lymphocytes or hematopoietic cells by reconstituting a lyophilized composition of the cyclic

25  boroProline compound in an acidic pharmaceutically acceptable carrier to form a
reconstituted acidic preparation and parenterally administering the reconstituted preparation
to a human patient suffering from a condition characterized by inadequate lymphocyte

activation or concentration.

30 38.  The use of claim 36 or 37, wherein said pharmaceutical is for administration in
conjunction with a second, different agent which stimulates activation or proliferation of said

lymphocytes or hematopoietic cells.

39.  The use of claim 37, wherein said pharmaceutical is for contacting of lymphocytes in

35  vitro.
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hematopoietic cells by a process comprising obtaining the T cells, bone marrow cells, stem
cells, stromal cells, or early lineage progenitor cells from the subject, contacting the isolated
cells with the compound ex vivo in an amount effective to stimulate the cells, and

5  reintroducing the cells to the subject.
41, The use of claim 36, wherein said condition is an HIV infection.

42. The use of claim 36, wherein said condition is a neoplasm, and said lymphocytes are

10 cytolytic or helper T cells.

43, The use of claim 36, wherein said condition is side effects of chemotherapy or
radiation therapy, one of which side effects being a consequence of depletion of cells of the
hematopoietic system selected from the group consisting of cells derived from lymphoid,

15  erythroid and myeloid lineages.

44, The use of claim 36, wherein said condition is kidney failure resulting in depletion of

hematopoietic cells or is a bone marrow disorder resulting in immunodeficiency.
20  4s5. The use of claim 36, wherein said condition is an autoimmune disease.

46. The use of claim 45, wherein said condition is immunodeficiency symptoms resulting

from depletion of cells of the immune system.



